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NOTES ON THE DIAGNOSIS, TREATMENT, AND CONTROL OF TROPICAL 
AND EXOTIC DISEASES OF NAVAL IMPORTANCE. 


I NT RODUCTION 


The purpose of these notes is to present in brief form 
useful and up to date information upon certain tropical and exotic 
diseases with which medical officers may have had limited experi¬ 
ence. These notes are in no sense to be regarded as directives, but 
only as a general guide to be used at the medical officers’ discretion. 
They are based on recommendations prepared bythe Subcommittee 
on Tropical Diseases and approved by the Division of Medical Sci¬ 
ences, National Research Council. 


Revised to October , 1942. 
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CLASSIFICATION OF DISEASES ACCORDING TO NAVAL IMPORTANCE 


The diseases considered herein differ greatly in importance. They may 
be placed in four groups according to the likelihood of their occurrence among 
naval forces and their tendency to occur in epidemic form and thereby seriously 
disable a command. 

Diseases of greatest Importance. - These are the epidemic 
diseases occurring to some extent at the present among naval 
personnel and apt to become of increasing importance. 
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Malaria (including Blackwater Fever). 3, 8 

Dengue. 10 

Dengue-like Fevers (Sandfly Fevers). 11 

Dysenteries (Bacillary and Amoebic). 12,19 

Diseases of potential importance. - These are the epidemic 
diseases not occurring or of rare occurrence at present among 
naval personnel, but to be particularly guarded against. 

Typhus and other Rickettsial diseases. 23 

Cholera. 32 

Yellow Fever. 35 

Plague. 38 

The Relapsing Fevers. 42 

Infectious Jaundice and other Leptospiroses. 44 

Bartonellosis (Oroya Fever - Verruga Peruana). 46 

Diseases of secondary importance. - These are diseases 
which are not apt to be of widespread occurrence or greatly 
disabling to naval personnel. 

Hookworm, Ascariasis, Schistosomiasis. 47,49,51 

Trypanosomiasis (African and American). 54,57 

Leishmaniasis (Kala-azar, Cutaneous Leishmaniasis). 58,60 

Diseases of little or no importance among naval personnel . 

These are diseases which are commonly encountered and of 
widespread occurrence among native groups. 

Filariasis. 62 

Leprosy. 66 

Yaws, Pinta, Bejel. 67,68,70 

Acclimatization. Acute effects of heat. 71 
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MALARIA 


Geographical distribution 

The distribution of malaria is world-wide, but that of the different species 
of the parasite varies. 

P. vivax. which is most widely distributed, occurs between 45° N and 45° S 
latitude, and is the most common species found in the temperate zones. 

P. falciparum usually is confined to the tropics and subtropics, and in many 
tropical regions is the most common species. It rarely occurs where the average 
summer temperature is lower than 70° F, or the winter temperature cooler than 
48° F. 


P. malariae has a limited and spotty distribution, mostly in temperate and 
subtropical regions. 

P. ovale, rarely encountered. A few cases reported from Africa, Venezuela, 
and Philippine Islands. 

Etiologlc agent. 

1. Plasmodium vivax. causing benign tertian malaria. 

2. P. falciparum, the cause of malignant tertian malaria. 

3. P. malariae. the cause of quartan malaria. 

4. P. ovale , causing a mild tertian fever. 

Transmission 

From man to man by certain species of anopheline mosquitoes. None of 
these has world-wide distribution; the relative importance of each varies in dif¬ 
ferent regions. 

Recognition 

To be suspected not only in cases with periodic chills and fevers but also in 
any obscure illness, febrile or non-febrile, in endemic regions. Exposure and 
shock may precipitate an attack in latent infections. 

Sessifls 

By demonstration of the plasmodia in the blood. In each suspected case of 
malaria examine blood smears as soon as possible, preferably both thick and 
thin smears. If malaria parasites are not found, take additional smears on suc¬ 
cessive days, because in persons without previous malaria, symptoms may be in¬ 
itiated by very low densities of parasites, and because in falciparum infections 
there may be very few parasites in the circulating blood during the second twenty- 
four hours of each cycle. Suspect a malaria infection in all febrile illnesses 



occurring in endemic areas; suspect a recurrence or relapse in all who give a 
previous history of malaria, or of having lived in an endemic area. 

Thin smears stained as blood smears with Wright’s stain are recommended 
for less experienced workers; one-half hour’s study is necessary before consider¬ 
ing the smear negative for parasites. 

Thick smears stained with Giemsa or Field’s stain can be used by more ex¬ 
perienced technicians. 

In P. falciparum infections, estimate the proportion of infected erythrocytes 
if possible. If 5 per cent or more are infected, treat as you would a case of per¬ 
nicious malaria. It must be borne in mind that there may be great fluctuation in the 
numbers of parasites seen in the peripheral blood in malignant tertian infections, 
due to the fact that schizogony of P. falciparum takes place in the blood vessels of 
the internal organs, - especially the bonemarrow, spleen, liver, and brain. 

When in endemic areas, suspect as P. falciparum malaria every case of fe¬ 
brile illness in which coma or medical shock occurs. Headache, fever, and pros¬ 
tration are frequent, and often the only prodromal symptoms of cerebral malaria. 
This form may simulate acute alcoholism, or the patient may be maniacal, requir¬ 
ing morphine. During the stage of onset, the temperature is often little elevated 
and in the presence of coma it may be normal or subnormal. If facilities for im¬ 
mediate examination of blood smears are not available for confirmation of the diag¬ 
nosis in such emergency cases, immediate therapy should be initiated. 

Trauma, surgery, and child-birth in individuals with previous clinically lat¬ 
ent infection frequently precipitate serious recurrences of malaria. Under these 
circumstances in endemic regions, malaria should be suspected if fever occurs. 

All such cases occurring under circumstances in which blood examination can not 
be made should receive immediate treatment. 

Pernicious forms of malaria are most often associated with P. falciparum 
infections. Grave symptoms may come on suddenly and unexpectedly in patients 
with this form of malaria. Occasionally coma or shock is the initial symptom. 

Such cases are often afebrile and parasites may be difficult to find in the blood 
stream. These possibilities indicate closer observation and more rigorous treat¬ 
ment in P. falciparum infections. 

Treatment 


A. For the average acute case, any species, the combined treatment of quinine, 
atabrine, and plasmochin is recommended, as follows: 

1. Quinine sulphate in capsules or in solution, 0.6 gram (10 grains), by mouth 
after meals, 3 times daily for 3 days or until the pyrexia is controlled; 
then atabrine, 0.1 gram, by mouth after meals with water, 3 times daily 
for 5 days; then, after an interval of 2 days, plasmochin by mouth after 
meals, for 5 days, in a dosage of 0.01 gram, 2 or 3 times daily, depending 
upon the weight and condition of the patient. 
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NOTE: When practicable, quinine should be given in solution. Stock solu¬ 
tions may be made up in the proportion of 30 grains (2 grams) quin¬ 
ine sulphate in 1 ounce (30 cc.) of tap water, to which has been added 
10 drops of dilute sulphuric or dilute hydrochloric acid. 

2. When quinine is not available, use atabrine for 7 days as directed above. 
Then, after two days interval, give plasmochin as described in A.l. 

3. Conversely, - when atabrine is not available, use quinine for 7 days, and 
follow with plasmochin as directed. 

NOTE: Plasmochin is relatively toxic and should be administered under 

careful supervision. It is given to destroy the sexual forms, which 
circulate in the blood and constitute the “silent pool” from which, 
by way of the mosquito, new cases arise. There is also good evi¬ 
dence that plasmochin reduces the relapse rate. 

B. For patients unable to swallow or retain the quinine or atabrine given orally, 
and especially for stuporous or comatose patients with cerebral malaria, re¬ 
sort must be made to parenteral medication. 

1. Intravenous injections. - Quinine dihydrochloride, 0.3 - 0.6 gram (5 - 10 
grains), in 100 to 200 cc. sterile normal saline administered slowly intra¬ 
venously over a period of about 30 minutes. This may be repeated every 
eight hours until the patient can take quinine by mouth, maximum dose in 
24 hours being 2 grams (30 grains). (Intravenous injections are hazard¬ 
ous. They are accompanied by a fall in blood pressure, occasional syn¬ 
cope, and rarely death, and should be reserved for urgent cases). 

2. Intramuscular injections. - Quinine dihydrochloride, 0.6 - 1.0 gram (10 - 
15 grains), in 5 - 10 cc. normal saline solution, in alternate buttocks, not 
more frequently than once in 8 hours. 

Atabrine dihydrochloride may be substituted for quinine; 0.2 gram, intra¬ 
muscularly in alternate buttocks, not more frequently than once in 8 hours. 

Intramuscular injections of quinine and atabrine should be reserved for pa¬ 
tients who are nauseated or unable to retain oral medication. Usually, one 
Intramuscular injection is all that is needed for a patient who is vomiting, and 
as soon as vomiting stops oral medication should be resumed. 

NOTE: The site for intramuscular injections must be carefully chosen (inner 
lower corner of upper outer quadrant), injection should be made with 
patient prone and glutei relaxed, and the injected area should be mas¬ 
saged deeply for two minutes afterward. Quinine should never be 
given subcutaneously, and atabrine should not be given intravenously. 

Toxicity of Antimalarial Drugs 

1. Quinine. - Mild symptoms of tinnitus, deafness, vertigo, and headache are 
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encountered by almost every patient receiving proper amount of drug. Very rarely 
severe reactions with exacerbation of above symptoms, and in addition, vomiting, 
staggering gait, amblyopia, heart failure, convulsions, coma, and death. Idiosyn- 
cracy (rare): sudden onset, cyanosis, dyspnea, collapse, hemoglobinuria, death; or 
anaphylaxis; urticaria and skin rashes. 

2. Atabrine. - Occasionally mild toxic symptoms such as nausea, vomiting, 
and abdominal colic occur, especially if the drug is taken when the stomach is 
empty. Rarely, severe toxic manifestations such as persistent vomiting, severe 
colic, diarrhea, mental confusion, mania, or melancholia. Toxic symptoms are 
seen most commonly in children. Atabrine is therefore contraindicated in children 
under 5 years of age. In any case, toxic symptoms may be prevented or treated 
with oral or parenteral glucose. 

A yellow tinging of the skin which occurs occasionally and persists a few days 
to weeks is not a toxic manifestation. 

3. Plasmochin. - Toxicity great, but usually not in dosage advised above. 
Cyanosis, jaundice, dyspnea, and methemogloblnuria, which may be followed by 
heart failure, collapse, and death. When administered concurrently with atabrine, 
the toxicity of both seems to be increased. 

Prevention for landing forces 

Troops operating “on their own” in malarious regions may be protected by 
the use of nets, protective clothing, repellents, and chemical “prophylaxis”. Meth¬ 
ods applicable for permanent camps are here omitted. Preventive measures for 
expeditions and temporary camps fall under two headings, as follows: 

1. Protection from mosquitoes: 

(a) Temporary camps, if practicable, should be located on elevated 
ground at least one, preferably two miles, from swampy or marshy areas, and the 
same distance from native population groups. Ships off a malarious coast should 
anchor well out from the shore, not closer than two miles. (Usual flight range of 
malaria-transmitting mosquitoes is less than 1-1/2 miles but prevailing winds 
must be considered). 

(b) Eradication of mosquitoes by oiling of breeding areas in the vicinity 
may be undertaken where camps are to remain for several weeks. 

(c) Systematic destruction of adult mosquitoes in tents upon retiring 
and early in the morning by swatting, or by insecticide sprays is a measure of 
proven efficacy. 

(d) Bed nets (20 mesh bobbinet) should be provided, and instructions 
given as to their proper use. Sentries on duty after dark should be provided with 
head nets and gloves. 

(e) Insect repellents should be used when practical. Indalone (refined), 
made by the U.S. Industrial Alcohol Company, is recommended at present for use 
as a flying insect repellent, but will probably be superceded by an even more ef¬ 
ficient product in the near future. 

(f) As mosquitoes generally begin biting at dusk, activity in the open 
a fter this hour and until sunrise should be avoided whenever possible. 
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2. Chemical “Prophylaxis ” 


Chemo-“prophylaxis” with quinine and atabrine is only suppressive treat¬ 
ment. It will not prevent infection but will suppress the clinical appearance of 
malaria in a high percentage of cases. Hence, prophylactic quinine or atabrine 
have definite value in such emergency situations as landing force operations in un¬ 
sanitated malarious areas. The drugs are administered as follows: 

(a) Atabrine, 0.1 gram after breakfast and supper, on 2 days a week, 
with a two-day interval. Or, 

(b) Quinine sulphate, 0.6 gram (10 grains), daily after the evening meal. 

When atabrine has been used for two or three months, a course of quinine for 
one month may be interpolated. When atabrine is resumed, it should be started a 
few days before quinine is discontinued, as overlapping seems to be necessary to 
keep the infection suppressed. If the use of atabrine in the above dosage fails to 
suppress malaria in a given case, quinine should be substituted, and vice versa. 

On the return of personnel to non-malarious territory, prophylactic treat¬ 
ment should be continued until adequate hospitalization or skilled observation is 
constantly available. Most individuals will develop clinical malaria after the pro¬ 
phylactic medication is withdrawn, the majority within the subsequent two weeks. 
Such cases require a full therapeutic course. 

The administration of “prophylactic” drugs must be supervised to ensure 
that they are actually being ingested, and it may be advisable to make random tests 
of urine to detect the presence of quinine or atabrine. For this purpose the follow¬ 
ing tests are suggested: 


TEST FOR QUININE IN URINE 

1. Measure about 20 cc. of urine and make slightly alkaline with ammonium 
hydroxide (about 0.5 cc. of the 27% stronger ammonia water). 

2. Place in a separatory funnel and extract twice with 10 cc. portions of 
chloroform. Reject the urine which is left in the separatory funnel. 

3. Pool the 20 cc. chloroform extract(which contains the quinine) and filter 
through approximately 10 grams of anhydrous sodium sulfate which has been placed 
on top of a pledget of cotton in a funnel. 

4. At a low temperature, evaporate the chloroform to approximately 2 cc. 
volume. Add 5 cc. of 1% acetic acid to the chloroform which should be placed in a 
test tube,then add bromine water* drop by drop until faintly yellow. Shake well. 
Now add 1 drop of 10% potassium ferrocyanide for each drop of the bromine water 
used. Shake well. Make faintly alkaline with ammonia water and shake. Quinine 
is indicated by a pink or red color in the chloroform. Sensitiveness 1:1,000,000. 

♦Bromine water; Reference U.S.P. Saturate a few cc. of water with a few drops of 
liquid bromine. 
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TEST FOR ATABRINE IN URINE 


Atabrine may be detected in the urine by rendering it slightly alkaline, ex¬ 
tracting with ether, desiccating, and treating the residue with concentrated sul¬ 
phuric acid. When the drug is present, a yellow color is obtained and a distinct 
fluorescence is visible. 


BLACKWATER FEVER 

Occurrence 


Usually seen in persons who have resided in malarious areas at least 6 
months or more, and who have had repeated attacks of malignant tertian malaria 
and taken quinine irregularly and inadequately. 

Etiologic agent 

Not definitely known. Precipitating factors: chilling, fatigue, trauma, alcohol¬ 
ism, quinine. 

R ecognition 

Onset sudden with persistent fever, vomiting, abdominal pain, jaundice, and 
enlarged tender liver and spleen. There is severe prostration, progressive severe 
anemia, color of urine varies from light red to black (hemoglobinuria). Cardinal 
symptoms: hemoglobinuria, fever and icterus. Death may occur from second to 
sixth day. Most common cause of death is urinary suppression due to precipitation 
of acid hematin in renal tubules. Cardiac failure is common in the post-hemolytic 
period. Other complications: grave anemia, hyperpyrexia, uncontrollable vomiting, 
hiccough, sudden drop in temperature with prostration and coma. 

Specific diagnosis 

None. Parasites of P. falciparum (occasionally other species) are often found 
before onset, commonly following the illness, but rarely during an attack. 

Treatment 


1. Do not give quinine or atabrine until convalescence from the attack of 
blackwater fever is established. 

2. Absolute rest in bed. Keep patient warm. The patient must be treated 
where he falls ill; transportation is hazardous. 

3. Immediate transfusion of whole blood (not plasma) repeated daily as indi¬ 
cated by persistence of hemoglobinuria or severe anemia. 
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4. Adequate fluid intake (the amount which will produce 1,200 - 1,500 cc. of 
urine per 24 hours) - usually about 3,000 cc. 

5. During period of vomiting, if urine is acid or anuria exists use Hart¬ 
mann’s solution, which is lactate-Ringer’s solution (if not available, sodium bicar¬ 
bonate solution) as described under treatment of cholera. Repeat as necessary to 
keep urine alkaline. When vomiting is controlled, give sodium bicarbonate or sod¬ 
ium citrate, 0.6 gram (10 grains) by mouth every 1 to 2 hours until urine is alka¬ 
line to litmus; thereafter give sufficient to keep urine alkaline. 

6. If unable to void, catheterlze every 4 hours in order to determine urine 
output and reaction to litmus. 

7. After convalescence is established, when the patient has been free from 
hemolysis for at least 5 days, and if plasmodia are present in the blood, give ata- 
brine 0.1 gram three times daily for 5 days. Watch for recurrence of hemoglobin¬ 
uria, as atabrine has occasionally precipitated an attack. 

Prevention 


1. Adequate treatment of malaria cases, especially those with P. falciparum 
infection (malignant tertian). 

2. All cases of blackwater fever upon recovery should be surveyed to a non- 
malarious region as blackwater fever tends to recur, often with a fatal result. 

3. Recognition of pre-blackwater state is important. Characteristics: toxic 
appearance, slight jaundice, enlarged tender liver, dark colored urine due to ex¬ 
cessive urobilin. Supplement antimalarial therapy with alkalis to keep the urine 
alkaline. 
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DENGUE 


Geographical distribution 

May occur in epidemics of sudden and widespread proportions in almost any 
part of the tropical or subtropical world, wherever the vector, the Aedes mosquito, 
is found. Common in the West Indies, the Pacific Islands, and in the countries 
about the China Sea and the Mediterranean. 

Etiologic agent. - The dengue virus. 

Transmission 


Aedes aegyptl. is the principal vector; also A. albopictus (Philippines), and 
possibly A. taenlorrhvnchus (Florida). The patient is infective to the mosquito 
from a few hours before onset until the third or fourth day of the disease. Infected 
mosquitoes become infective on the eighth to eleventh day and remain infective for 
life. 

Recognition 

Easy when occurring in epidemic form. Incubation period usually 7-9 days. 
Onset strikingly sudden; fever 102°—105° F.; “saddle-back” curve; pulse slow 
compared to height of fever; intense postorbital aching with sharp pains on eye 
movements; severe pains in joints and muscles: leucopenla. 

There is a period of remission beginning on third to fifth day with abatement 
of symptoms, duration 2-3 days, usually followed by a recurrence lasting 24-36 
hours with pains and fever as before but milder and a rash resembling an eruption 
of measles or scarlet fever, beginning on hands and feet and spreading to other 
parts. Great clinical variation in different epidemics. Secondary fever and rash 
often lacking. Lymph node enlargement is occasionally a prominent symptom. 

Specific diagnosis 

None. 

Treatment 


Symptomatic. 

Prevention 

Screening, bed nets, anti-Aedes measures (see yellow fever). No vaccine has 
been developed. Spray-killing of adult mosquitoes. 
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DENGUE-LIKE FEVERS 


There are several dengue-like febrile diseases in various parts of the 
world, and some of these may become of importance to naval personnel. 

SANDFLY FEVER (Papataci fever, Phlebotomus fever, three-day fever). 

This disease is prevalent in the countries bordering the Mediterranean, and 
in China, India, and East Africa. Recently it has been reported in northern Argen¬ 
tina. It is caused by a virus, transmitted by sandflies, fPhlebotomus papatasii 
the principal vector, P. minutus and P. perniciosus) . Clinically tue disease 
closely resembles dengue except for the short duration (2-3 days) and usually the 
absence of the recurrent phase and rash. There is no specific diagnosis. The 
treatment is symptomatic. Prevention consists chiefly in measures against sand¬ 
flies: eliminate breeding places within 300 feet (flight range) of camps. Sandflies 
being poor flyers, breezes from electric fans may prevent biting, upper floors 
provide some security. Screening with the ordinary mosquito net does not bar the 
small sandflies. 

PANAMA SEX-DAY FEVER . 

In the Canal Zone. 

VAN der SCHEER FIVE-DAY FEVER. 

In the Dutch East Indies. 

THE SEVEN-DAY FEVER. 

In India. Not to be confused with Seven-day Fever caused by L. hebdomadis 
(see page 45). 

BWAMBA FEVER 

In Uganda, Africa. 

AND OTHERS OF LESS IMPORTANCE. 

All resemble dengue except for shorter duration and usually the absence of 
recurring phase and rash. They are caused by viruses, probably transmitted by 
sandflies and some may be identical in their etiology and mode of transmission. 
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BACILLARY DYSENTERY 


Geographic distribution 

Bacillary dysentery occurs throughout the world, especially in unsanitary 
localities. While its incidence is highest in tropical and subtropical regions it 
occurs in all areas regardless of climate. It is always a potential danger under 
conditions of crowding, and outbreaks are common in military camps, prisons, 
asylums, and other similar institutions. 

Etiologic agents. - The dysentery bacilli (genus Shigella) . 

The accompanying table lists the species of Shigella. (Bergey classification). 


General properties in re 

Name of organism _ Common terms of designation lation to dysentery _ 


Shigella dysenteriae 

Shiga’s bacillus 

Only organism in group 
producing a true, sol¬ 
uble, exotoxin. Causes 
severe form of dysen¬ 
tery. Commonly found 
in Orient. 

Shigella flexneri 

Numerous types. Occasionally 
divided into various cultural 
types: Flexner, Hiss-Y, and 
Strong bacilli. More correct 
to divide into serologic types 
depending on composition of 
antigens V.W.X.Y. and Z. 

World-wide distribution. 
Frequently causes se¬ 
vere dysentery; may 
produce mild illness. 
Common cause of out¬ 
breaks in jails, asylums, 
military camps, etc. 

Shigella sonnei 

Sonne bacillus 

Frequent cause of dys¬ 
entery. World-wide dis¬ 
tribution. High degree 
of contagiousness. Fre¬ 
quently causes a mild 
disease often not recog¬ 
nized clinically which 
may account for much of 
its spread. May cause 
severe dvsenterv. 

Shigella ambiguus 

Schmitz’s bacillus. Culturally 
similar to S. dvsenteriae. 

Infrequent cause of dys¬ 
entery; generally pro- 


duces a relatively mild 
illness. 
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Shigella newcastle 

Newcastle bacillus 

Recently discovered 
organism; has been ob¬ 
served with increasing 
frequency. Wide dis¬ 
tribution. 

Shigella alkalescens 

Bact. alkalescens 

Does not cause true 
dysentery. Reported as 
cause of food poisoning. 

Shigella dispar 

Dispar bacillus. Culturally 
similar to S. sonnei. Mav 
be mistaken for it. 

No evidence that it 
causes dysentery. May 
be regarded as non- 
pathogenic. 


Transmission 

Through the ingestion of food or drink contaminated with the feces of cases or 
carriers of dysentery bacilli. 

Recognition 

The onset is sudden with fever and abdominal cramps soon followed by the 
passage of loose, yellow to greenish, watery stools, which soon change to the 
characteristic mucopurulent bloody stools. Tenesmus is a prominent symptom. 
Toxemia and dehydration are marked in severe cases. 

Specific diagnosis 

1. This is made by isolation and identification of one of the species of Shig¬ 
ella from the stool cultures. Selective culture media such as desoxycholate cit¬ 
rate agar and the S. S. (Shigella-Salmonella) agar are most satisfactory. The 
chances of cultural success are greatest early in the course of the disease. Cul¬ 
tures should be made as quickly as possible after the stool has been passed. It is 
often necessary to culture several stools to secure a positive result. Diagnosis 

by the agglutination reaction with patient’s sera and known antigens is of less prac¬ 
tical value. 

2. In the absence of laboratory facilities the gross appearance of the stool 
(muco-sanguinous, purulent exudate mixed with feces) may be considered diagnos¬ 
tic when the dysentery is associated with toxemia and/or when epidemic. 

Treatment 


1. For mild and moderately severe cases (without dehydration or severe 
toxemia). 

(a) Bed rest. 

(b) Diet: liquid, or soft with low residue until stools formed. 
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(c) Adequate fluid intake (the amount that will produce 1,200-1,500 cc. 
of urine each 24 hours),usually about 3,000 cc. 

(d) Sulfaguanadine (for method of administration, see below). 

2. Severe fulminant cases. 

(a) Complete bed rest. 

(b) Diet: liquid, or soft with low residue until stools formed. Reinforce 
by vitamins, 1-2 multivitamin capsules daily. 

(c) Adequate fluid intake. 

The severe dehydration requires fluid intravenously in practically 
all these cases. Use physiological salt solution with 5% glucose in sufficient 
amounts to obtain 1,200-1,500 cc. of urine each 24 hours. If shock is threatened or 
develops, also give plasma intravenously from 500 to 1,000 cc., but not until dehy¬ 
dration is completely relieved. This intravenous therapy is a lifesaving measure 
for many severe cases. 

(d) Sulfaguanadine (for method of administration, see below). 

(e) To relieve the abdominal pain and ensure rest, give codeine or mor¬ 
phine; or 1-2 cc. (15-30 minims) paregoric after each stool up to maximum of 20 
cc. (5 drams) in 24 hours. 

3. Sulfaguanadine. 

(a) Reliable observers have found this drug to be effective in the treat¬ 
ment of bacillary dysentery and in shortening the infective period. 

(b) For acute bacillary dysentery. 

Sulfaguanadine, initial dose 6 grams (90 grains), then 3.5 grams 
(52-1/2 grains) every 4 hours night and day until number of stools per day is re¬ 
duced to 5 or less, then reduce to 3.5 grams (52-1/2 grains) every 8 hours night 
and day until the stools have been normal for 96 hours. If no improvement within 
93 hours after the initial dose, discontinue the drug. The sulfaguanadine tablets 
should be crushed and suspended in a glass of water. If toxic reactions occur, dis¬ 
continue. 

(c) For chronic cases and carriers. Sulfaguanadine 3.5 grams (52-1/2 
grains) every 8 hours, day and night, for a period not exceeding two weeks. 

NOTE: Succinylsulfathiazole (sulfasuxidine) is now being tried, and may prove 
superior to sulfaguanadine. 

Both sulfathiazole and sulfadiazine have been used with success in the treat¬ 
ment of bacillary dysentery and are recommended by some in the usual dosage as 
alternatives for sulfaguanadine. The latter is preferable because of its very slow 
absorption from the intestine. 

4. Serum therapy. 

(a) There is much doubt that the use of the polyvalent antidysentery 
serum is of value and in view of this and the availability of effective chemo-therapy, 
it is not recommended. 

(b) The monovalent antiserum for S. dvsenteriae (Shiga bacillus) may be 
used with anticipation of good results, but should be used only after bacteriologic 
confirmation of the specific organism. 


-14- 



Dose: 40-80 cc. repeated daily until the toxemia and dysentery abate. It may 
be given intramuscularly into the buttocks or intravenously. For intravenous ad¬ 
ministration, it is best diluted in 500 cc. of normal saline and given very slowly. 

As usual, test the patient for sensitivity before administering the antiserum. 

5. Purgation as the initial therapeutic measure to remove toxic material 
from the intestines has been used and recommended by many authorities. Others 
consider it of doubtful value and probably harmful since it accelerates the loss of 
fluids and increases dehydration. It is not recommended. 

6. High enemas and colonic irrigations are not recommended. They are pain¬ 
ful, of doubtful therapeutic value, and may cause perforation in ulcerated areas. 

7. Bacteriophage. Although highly regarded by some observers, it is not 
recommended for lack of satisfactory evidence of its value. 

Prevention. 

A. General Measures. 

1. Sanitary measures similar to those employed for the prevention of other 
enteric infections should be employed. These include meticulous control of all 
milk, water, and food supplies, proper treatment and disposal of sewage and garb¬ 
age, and the protection of food from flies. 

2. Recognition of mild cases who may be pursuing their tasks with no more 
illness than a mild diarrhea for one or two days, and their isolation and treatment 
are important in the control of dysentery. The use of sulfonamides will shorten 
the infective period. 

3. Vaccination against bacillary dysentery has been and still is widely used, 
yet the value is very doubtful. It is not recommended. 

B. Individual Measures. 

Strict precautions to prevent the spread of the infection from the patient are 
necessary. 

1. Strict isolation. - Such patients are preferably kept in an individual room 
containing a minimum of furnishings. The room should be thoroughly screened 
against flies. If the patient is kept in an open ward, the entire bed area should be 
framed and thoroughly screened against flies with mosquito netting. 

2. Gowns and scrubbing. - All attendants (which includes nurses and doctors) 
should wear gowns and should thoroughly scrub their hands in soap and running 
water after each contact with the patient. 
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3. Linens. — All bed linens and clothing should be placed in an individual 
precaution bag and sterilized by autoclaving, boiling, or by soaking in 
a 5% formalin solution for 1 hour, depending on available facilities for 
this purpose. 

4. Utensils. — Patients should have individual utensils such as thermom¬ 
eter, bedpan, basin, urinal, toilet articles, etc. 

5. Dishes. — All dishes, trays, etc. with left-over food should be steril¬ 
ized by boiling for 15 minutes immediately following their removal from 
the patient’s area. 

6. Dejecta. — Unless mechanical devices are available for the steriliza¬ 
tion of bedpans and their contents, the following procedures should be 
followed; 

Feces should be sterilized in the bedpan by completely covering 
them with 5 per cent cresol solution or 10 per cent formalin solu¬ 
tion for 30 minutes to 1 hour. Formed feces should be broken up 
with a stick to facilitate adequate exposure to the antiseptic. 

Urine and bath water should be treated with similar concentrations 
of these antiseptics. 

Dejecta should never be discarded into water closets without pre¬ 
vious sterilization. Such a procedure causes splashing, and flies 
may have access to the infected residual water in the bowl. 

7. Visitors. — Visitors should be excluded or kept at a minimum. Those 
who are admitted should wear gowns and should be instructed in pre¬ 
caution technique. 

8. Discharge of patients. — Patients should not be discharged until free 
of symptoms and until four consecutive negative stool cultures have 
been obtained at intervals of one to two days between specimens. They 
should not be permitted immediately to serve as food handlers and they 
should be thoroughly instructed in personal hygiene. 

9. Care of room.— After discharge the patient’s room should be thorough¬ 
ly cleaned and aired. The mattress and bedclothing should be sterilized 
by autoclaving. If facilities for this are not available, they should be 
aired for several days in direct sunlight. 

NOTE : The above isolation technique should also be observed in caring 

for patients with other types of acute enteric infections such as typhoid 

fever and salmonellosis. 
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DIARRHEAL DISEASES CAUSED BY BACTERIA OR BACTERIAL ENTEROTOXINS 

This heading Includes some forms of “food poisoning”. This term is some¬ 
what of a misnomer since usually the food serves merely as a vehicle for the 
causative bacteria or bacterial toxins. The most important diseases in this group 
are: 


Salmonella infections. 

Staphylococcus enterotoxin diarrhea. 

SAL M .QMLLA-IMEECTI Q Na 


Etlologlc agent 

May be caused by certain of the organisms comprising the Salmonella (Para¬ 
typhoid) group, expecially S. aertrvcke. S. enteritldis. S. cholerae suls. 

Transmission 

From the flesh of infected animals, principally cattle and hogs, or from the 
flesh of healthy animals contaminated during or after slaughtering; also from rats 
or mice by contamination of exposed food with their feces; occasionally from raw 
milk or milk products, or from human cases or carriers through contamination of 
food. Foods most frequently involved are cold meats and salads. 

Recognition 

Incubation period from 12-72 hours (an important differentiating point from 
staphylococcus diarrhea). Onset sudden with vomiting, diarrhea, and prostration. 
Stools rarely contain blood or pus (of differential value in distinguishing from bac¬ 
illary dysentery). Duration 2-7 days, occasionally longer. 

Specific diagnosis 

Isolation of causative organisms from the suspected food, and early in the 
disease from the feces of patients. While these organisms are readily identified 
as belonging to the genus Sa1mr>nplla r the identification of individual species can 
only be done by rather complex serological procedures. 

Tre a-tmept 

Symptomatic. As in all cases of acute diarrhea, disturbances in fluid and 
electrolyte balance occur and these should be corrected by the administration of 
parenteral fluids when necessary. Purgatives should never be used. 

Prevention 

1. Individual measures. — The infection is rarely transmitted from one case 
to another, but patients,if possible,should be cared for with the same pre¬ 
cautions as described for bacillary dysentery. 
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2. General measures. — Proper storage and refrigeration of all fresh foods 
and meats. Thorough cooking of meat products. Refrigeration of all 
cooked meats if not consumed immediately. Protection of all foods from 
rats, mice, flies, and other insects. Cleanliness of kitchens, all cooking 
gear and dishes. Thorough instruction of all food handlers in personal 
hygiene. Elimination of persons with diarrhea or known carriers from 
handling food. 

STAPHYLOCOCCUS ENTEROTOXIN DIARRHEA 


Etlologlc agent 

A preformed, heat-stable toxin in certain foods resulting from the growth of 
certain hemolytic strains of staphylococcus. The foods most commonly involved 
are those containing custard or cream fillings such as eclairs, custards, cream 
pies, layer cakes, cream puffs, etc. Raw milk and hams cured by injection of cur¬ 
ing fluid have also caused several epidemics. 

Recognition 

Incubation period from 2-6 hours (important in differentiating from Salmonella 
infections). Onset sudden with watery diarrhea and usually vomiting, abdominal 
cramps, and prostration. Duration 1-2 days. Mortality practically nil. 

Specific diagnosis 

A hemolytic staphylococcus can usually be recovered from the infected food. 
This is presumptive evidence which may be confirmed by intravenous injections 
of kittens with heated culture filtrate with production of vomiting. This is a diffi¬ 
cult procedure which requires special equipment and technique. 

Tr eat men t 

Symptomatic. Parenteral fluids in dehydrated patients. Do not use purgatives. 
Prevention 

Absolute cleanliness of kitchens and all cooking utensils. Thorough cooking of 
custards and other fillings. Proper refrigeration of commonly involved foods be¬ 
fore and after cooking. Avoid use of filled pastries in the tropics and during warm 
seasons elsewhere. Use only pasteurized milk. Food handlers having furuncles or 
infected lesions on the hands, arms or face should be removed from duty until 
their lesions are healed. Isolation of patients is unnecessary since case-to-case 
transmission does not occur. 
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AMOEBIC DYSENTERY AND AMOEBIASIS 
Geographical distribution. 

The distribution of this disease probably is world-wide, but infections are 
much more common in the tropics and sub-tropics than in temperate regions. 
Even in the latter regions the incidence may be high in localities where methods 
for fecal disposal are primitive or unsanitary. The incidence of amoebiasis in 
naval recruits varies from 7-14 per cent. In men returning from the Orient sur¬ 
veys have showed 23 per cent E. histolytica infections (mostly carriers). 

Etiologic agent. — Endamoeba histolytica . 

Transmission 

Through the ingestion of food or drink contaminated with feces containing the 
cysts. 

Recognition ■ 

Great clinical variation has been observed. Some of the common types are: 

1. Acute amoebic dysentery: 

Onset with abdominal discomfort and diarrhea gradually increasing in 
severity to a blood-and-mucus dysentery with 20-40 evacuations daily. 
Fever and toxemia usually mild (walking dysentery). 

2. Chronic amoebic dysentery: 

Usually a history of an acute attack, following which there have been re¬ 
lapses with symptoms similar to acute attacks, but generally milder. 

3. Amoebic colitis without dysentery: 

Symptoms are diverse in character and severity. There may be diarrhea 
alternating with constipation or the many symptoms of an “irritable 
colon”, and not infrequently symptoms simulating appendicitis and other 
surgical conditions. 

At least 10 per cent of so-called “carriers” suffer measurably from 
symptoms of above nature and a much larger proportion presents very 
mild symptoms. 

4. Carriers: 

This term should be restricted to individuals harboring E. histolytica 
without symptoms. 
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5. Amoebic Abscess of Liver: 


Usually (not always) a history of dysentery; insidious onset and course; 
pain in liver and right scapula; acute tenderness on percussion over 
abscess; septic type of fever; leukocytosis. 

6. Abscess of lung (vis uall y extension from liver abscess), abscess of brain 
and other organs,and invasion of skin are rare forms. 

Specific diagnosis . 

1. By the demonstration of E. histolytica in the feces of the infected indivi¬ 
duals. In acute and chronic dysentery by the presence of “giant” (20-40 
microns) motile trophozoites containing red blood cells; in carriers and 
cases without dysentery by the characteristic quadrinucleate cysts. 
Neither the complement-fixation test nor cultivation methods are recom¬ 
mended for diagnosis. 

2. If facilities and/or adequately trained personnel for the above laboratory 
examinations are not available use emetine as a therapeutic test: 
emetine hydrochloride 0.06 gram (1 grain) subcutaneously on two succes¬ 
sive days. A striking and practically complete symptomatic relief will 
occur almost invariably within 24-48 hours if E. histolytica be the cause. 


Treatment 

1. For acute and chronic amoebic dysentery. 

(a) Emetine hydrochloride subcutaneously 0.06 grams (1 grain) once a 
day for 5 days. 

(b) Beginning on third day of the emetine therapy give carbarsone 0.25 
gram by mouth 3 times a day for 7 days. 

(c) After an interval of 7 days give vioform 0.25 gram by mouth 3 times 
a day for 7 days. 

(d) After another interval of 7 days repeat the course of carbarsone 
0.25 gram three times a day for 7 days. 

NOTE: When vioform is not available, use pulvis chlniofoni (Yatren) 1 gram 

(15 grains) by mouth 3 times a day after meals for 7 days, or diodoquin 

9.6 grains 3 times a day after meals for 7 days. 

2. For amoebic colitis without dysentery. 

(a) Emetine hydrochloride subcutaneously 0.06 gram (1 grain) once a 
day for 3 days followed by 

(b) Carbarsone 0.25 gram by mouth 3 times a day for 7 days. 

(c) After an interval of 7 days give vioform 0.25 gram by mouth 3 times 
a day for 7 days; or chiniofon (see above, 1, note) 
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3. For the symptomless carriers. 

(a) Carbarsone 0.25 gram by mouth 3 times a day for 7 days. 

(b) After an interval of 7 days give vioform 0.25 gram by mouth 3 times 
a day for 7 days. 

4. For amoebic abscess of the liver and other organs. 

(a) Emetine hydrochloride subcutaneously 0.06 gram (1 grain) dally for 
8 days. At intervals of 3 weeks and if no toxic symptoms have ap¬ 
peared repeat this course once or twice if symptoms so indicate. 

(b) Emetine being a specific for amoebic abscess will give complete 
symptomatic relief in 48 hours or less and usually an ultimate cure 
without drainage. Very large abscesses and infected abscesses may 
require aspiration. Open drainage should be the last resort. 

(c) Following the last course of emetine start treatment for eradication 
of the intestinal infection using vioform as advised above, 2 or 3 
courses depending on severity of colitic involvement (carbarsone can 
be vised but being an arsenical it may not be well tolerated by an al¬ 
ready damaged liver.) 

General therapeutic management 

Only cases with acute or chronic dysentery and with abscesses need bed¬ 
rest and hospital care. All others can be treated as ambulatory cases on light duty. 
The dysentery patient needs a soft diet only for a day or two; after that he usually 
develops a voracious appetite and should be allowed to eat full meals and extra 
feeding. If the dysentery has been of long standing, give poly-vitamin capsules for 
a week. 

Toxic effects of the amoebacides and some practical points in their administration. 

1. Emetine. — In the dosage recommended for dysentery cases (maximum 
of 5 grains) toxic effects need not be feared. When exceeding 5 grains as recom¬ 
mended for amoebic abscesses, emetine must be given guardedly. Nausea and 
vomiting may appear, and more important, signs of cardiac damage; increasing 
pulse rate, falling blood pressure, changes in QRS complex and T-wave. Emetine 
is eliminated slowly hence the 3 weeks’ interval between the full courses of 8 
grains which is needed for amoebic abscesses. 

2. Carbarsone is a very safe arsenical and practically without toxic effects 
in the recommended doses. 

3. Vioform and diodoquin are practically without toxic effects while pul vis 
chinlofoni frequently causes diarrhea. 

4. Rectal administration of carbarsone and chiniofon (not vioform) can be 
vised but are of doubtful value, not necessary, and therefore not recommended . 
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Post-therapy examination of feces to determine cure. 

Many examinations by experts at long intervals are necessary for this pur¬ 
pose and the procedure is therefore rarely practical in the Navy. The treatments 
suggested above will eradicate the E. histolytica and permanently cure with very 
rare exceptions, and thus eliminate the necessity for any routine post-therapy 
checkups. 

Prevention. 

The prevention of E. histolytica infection depends on measures which will 
prevent ingestion of food or drink contaminated with this parasite. Personnel re¬ 
turning from the Orient should be examined for this infection and treated if positive. 
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RICKETTSIAL DISEASES 
Etiological and Clinical Classification 


2 

Rocky Mt. Spotted 
Fever Group 
Rickettsia rickettsi 
1 
1 

cause of 

I 
I 
1 
1 

“tick” 

Typhus 
Wild rodents 
Ticks 
1 
I 
1 

_I_ 

I 

With no primary sore _ 

In United States: _ In Brazil: In Medit. area: 

Vector: Dermacentor Amblyoma, 3 sps. Rhipicephalus 
(western) D. andersoni I (dog tick) 

(eastern) D. variabilis Sao Paulo Fievre 

Rocky Mountain Spotted Exanthematic Boutonneuse 

Fever Typhus of Brazil 


1 

Typhus fever 
Rickettsia prowazeki 


var. prowazeki 

var. mooseri 

Human strain 

Murine strain 

cause of 

cause of 

“Classical” 

“Mexican” 

“European” 

“New World” 

“Epidemic” 

“Endemic” 

“LOUSE” 

“FLEA” 



Reservoir :Man 

Rat 

Vector: Louse 

Rat Flea 


3 

Japanese River 
Fever Group 
R. tsutsugamushi 


cause of 

Tsutsugamushi Fe¬ 
ver in Japan, South 
China, Malaya and 
Sumatra 
“MITE” 
T yph u s 
Field mice 
Larval kedani mite 


1 

With primary sore 

_ In South Africa: 

larval tick 
of the veldt. 

So. African 
Tick Bite Fever 


Two diseases somewhat similar to the above are: 

4. “Q” Fever, a rickettsial tick-borne disease of Australia, immuno- 
logically distinct from all the other tick-borne fevers. 

5. Trench Fever, seen only in the trenches during the last war, louse- 
borne, and resembling typhus in its epidemiology. 
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TYPHUS FEVER 

In order to understand the epidemiology and apply appropriate preventive 
measures, it is important to remember that there are two types of typhus fever: 

1. Epidemic typhus which is transmitted from man to man by the body 
louse. 

2. Endemic typhus which is transmitted from rat to man by the rat flea. 

EPIDEMIC TYPHUS FEVER 
(The “classical”, “European”, “louse” 
typhus) 


Geographical distribution 

Occurs chiefly in Europe, North Africa, Asia, and in the higher altitudes of 
Central and South America. It is not present in the United States or its insular 
possessions. Severe epidemics have occurred in lousy populations and armies, 
especially in Europe during and following wars and famine. Most epidemics de¬ 
velop near the end of the winter as heavy clothing, seldom changed, and indoor 
crowding favor lice infestations. 

Etiologic agent. - Rickettsia prowazekl . var. prowazekl. 

Transmission 

From man to man by the body louse, Pedlculus hnmanns var. corporis (var . 
capitis a potential vector) by way of louse excreta rubbed into bitten or abraded 
skin. 

Recog nitio n 

1. Incubation period 6 to 14 days. Onset abrupt with chills, fever, headache, 
and backache. Fever may reach 103° - 104° by third day and continues 
for 12-14 days, ending by crisis or rapid lysis. 

2. A macular eruption which may become petechial appears on the fifth or 
sixth day, typically on abdomen and chest first, then spreading to back 
and lastly to arms and legs and, in severe cases, to palms, soles and face. 

3. Course.- Condition grows worse in second week. Stupor is then a marked 
feature; cardiac weakness, due to myocardial degeneration, with low blood 
pressure and feeble irregular pulse; gangrene of extremities in old and 
malnourished. Bronchitis and bronchopneumonia are common and serious 
complications. Case fatality rate 20 - 60 per cent. 

Specific diagnosis 

Agglutination of B. proteus f strains OX-19 and OX-2. (Weil-Felix reaction). 
Becomes positive in second week, usually in titers above 1:320. 

Complement fixation with typhus antigen also becomes positive in second 
week. This test is performed for all Rickettsial diseases at the Army Medical 
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School, Washington, D. C., and at the National Institute of Health, Bethesda, Mary¬ 
land. 

Note : Three Rickettsial diseases may be differentiated by the Weil-Felix 
reaction: 


Typhus Rocky Mountain Spotted Jap River 

.gtt frer type _ E gve r.GroUB _ Fever Group 

Proteus strain OX-19 -h + -h +- 

Proteus strain OX-2 -h -h 

Proteus strain OX-K - ■/- -/- -/• 

Treatment 

No specific treatment of proven value is available. A hyperimmune rabbit 
serum is under study but is n<?t generally available at this time. (July, 1942). 

The sulfonamide drugs have been tried and found without benefit. 

In the general treatment, rest in bed, good nursing, and adequate fluid and 
food intake are the important measures. 

Prevention 

1. Prevention of louse infestation: 

(a) Frequent bathing and frequent change of underclothing. 

(b) Frequent inspection of clothing and hair for lice, by the 
men themselves and by the medical officer. 

(c) Use of louse-repellent powder. A satisfactory louse repellent 
is available. 

(d) Louse-proof clothing. The use of louse-proof clothing by troops 
is under investigation. 

2. Delousing: 

(a) Clothing — 

Methyl bromide gas (in ampules) is very effective against eggs, nits, 
and lice in clothing. 

Steam—very efficient. Improvised apparatus easily assembled. 

Causes but little shrinkage of woolen goods. Disadvantages — Causes 
wrinkling of clothing, damages leataer, felt, and webbing. Permanent 
delousing stations can best use pressure sterilizers; emergency sta¬ 
tions, some method utilizing flowing steam, such as the Serbian barrel. 

Dry heat—135° F. for five minutes. Does not injure leather, metal or 
webbing, and does not wrinkle clothing. Difficult to secure penetration 
of drv heat into clothing . Hot water is not suitable as it causes shrink¬ 
age of woolen goods and damages felt and webbing. 
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(b) Personal measures. - Scrub the body vigorously with hot water 
and soap. If evidence of infestation persists (adult lice or nits) clip 
or shave the body hair and scrub vigorously with kerosene or gas¬ 
oline. If head lice are present, clip hair short, apply vinegar or 
10 per cent acetic acid and follow by vigorous shampoo with hot, 
soapy water containing 25 per cent of kerosene. (See Dunham’s 
“Military Preventive Medicine’’, 3rd Edition, for more detailed dis¬ 
cussion of delousing). 

3. Care of patients and contacts. - Delouse the patient and his clothing and 
isolate him in vermin-free room. All attendants should wear louse- 
proof clothing. Immunes should be used whenever possible. All suscept¬ 
ible contacts should be deloused and quarantined for 14 days. Delouse 
and disinfect ships, quarters, or homes from which typhus patients have 
been removed. 

4. Immunization. - Vaccines are available, but their value has not yet been 
definitely established. The evidence at hand is sufficient, however, to 
warrant their use in the presence of an epidemic and for the protection 
of personnel going to or through areas where danger of epidemic typhus 
exists. For instruction in detail see BuMed Form Letter No.25 of Jan¬ 
uary 12, 1942 and/or modifications thereof. 


ENDEMIC TYPHUS FEVER 
(“Murine’’, “American*’, “flea” typhus) 

Geographical distribution 

Southern United States, including southern California; seaports of the At¬ 
lantic coast; insular possessions of the United States, Mexico, and probably coastal 
South America. Widespread over Europe, Asia, and Africa, especially in countries 
bordering the Mediterranean, and in Malaya, China, and South Africa. About 4000 
cases are reported annually in the United States. 

Etiologic agent.- Rickettsia prowazekl . var. mooseri. 

Transmission. 

The reservoir of the disease is in rats and the disease is transmitted to man 
by rat fleas, particularly Xenopsvlla cheopis. It is transmissible from man to man 
by the body louse, and may thus become epidemic in a lousy population. Endemic 
typhus occurs chiefly in late summer and fall in persons having contact with rats 
or living or working on premises harboring rats, especially grocery stores, food 
or grain warehouses, or restaurants. 
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Recognition 

The disease is clinically similar to epidemic typhus except that the rash 
may be less profuse and of shorter duration, and the clinical course milder. Case 
fatality rate about 3 per cent. 

Specific diagnosis . 

The Weil-Felix and complement fixation tests are positive in the second 
week as in epidemic typhus. 

Treatment 


Same as for epidemic typhus. 
Prevention 


1. Elimination of rats: trapping, poisoning, rat-proofing, proper disposal 
of garbage to prevent access by rats. 

2. Isolation of patients or contacts is not necessary in the absence of body 
lice. 

3. Immunization.- The incidence of the disease is too low to warrant vac¬ 
cination, as recommended for epidemic typhus. It may have to be con¬ 
sidered in endemic areas where rat population cannot be controlled. 


TRENCH FEVER 

(“Wolhynian fever”,“five day fever”,“Meuse fever”,“shin fever”) 
geographical distribution 

Trench fever appeared during the first World War. It became epidemic in 
nearly all the armies of Europe and later spread to Mesopotamia. Only a few 
cases have been recognized since the last war but there is some evidence that the 
disease has retained an endemic foothold in Russia and Poland. 

Etiologlc agent. - Rickettsia qulntana. 

Transmission 

By the body louse. Recovered cases of trench fever may remain infective 
to lice for months. The virus in the dried louse excreta remains virulent for at 
least four months. It also retains its virulence in the dried urine of patients. 
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Recognition 


Incubation period of one to three weeks. Onset sudden with a fever of 103° 
to 104°, headache, severe pains In muscles and bones, particularly the tibia, radius, 
and ulna. Enlargement of spleen, macular eruption on the first or second day of 
fever. Leucocytosis of 10,000 to 12,000. Course often relapsing at intervals of five 
to six days. The disease is not fatal. 

Specific diagnosis 

None. The Weil-Felix reaction has not been adequately tested. 

Treatment 

Symptomatic with prolonged bed rest to prevent cardiac damage. 

Prevention 

Efficient delousing (see typhus). The virus is present in the urine and 
saliva of patients. Attendants therefore should be protected against infection, 
body discharges should be disinfected, and clothing and bedding’should be disin¬ 
fected with steam at 160° F. or above, or by disinfectant solution such as cresol, 

2 to 3 per cent. 


ROCKY MOUNTAIN SPOTTED FEVER 
Geographical distribution 

This disease has been reported from all of the states of the union except 
Maine, Vermont, New Hampshire, Connecticut, Rhode Island, Michigan, and Wis¬ 
consin; also from Canada (British Columbia and Alberta), and from Brazil and 
Colombia. About 1,000 cases are recognized annually in the United States. 

Etjplff glc . g gsat.- Rickettsia rickettsi. 

Transmission 

The reservoir hosts are probably small field rodents. It is transmitted only 
by ticks: wood ticks flOermacentor andersoni) in the Western States, and dog ticks 
(Dermacentor varlabills) in the Eastern States. Other species of ticks are the vec¬ 
tors elsewhere. It is of seasonal occurrence: in the Northwestern States, princip¬ 
ally during spring and early summer; in the Eastern and Southern States, throughout 
the summer. Cases rarely occur as late as December. 

Recognition 

There is usually a history of tick bite or exposure to ticks. The incubation 
period is from 2 to 14 days, usually about one week. Onset abrupt with chills. Fever 
continuous, gradually rising one week, sustained one week, terminating by lysis in 
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third week. Meningismus, delirium, convulsions, and coma may develop in severe 
cases. There is usually a leucocytosis of 10,000 to 18,000. An eruption, similar 
to that of typhus but more intense and usually petechial, appears first on wrist and 
ankles, spreads rapidly but less intensely over the body, usually involves palms and 
soles, persists until defervescence, followed by brownish stain and often by des¬ 
quamation. Case fatality rate is about 25 per cent. 

Specific diagnosis 

Weil-Felix reaction (see epidemic typhus) with B. Proteus strain OX-19 
is usually positive in titers above 1:320 or higher in second or third week. 

Symptomatic; essentially the same as in typhus fever. 

Prevention 

1. Avoid tick infested areas, if possible. Adult ticks are active from 
February through August. Common locations for ticks: tall grass, 
especially along animal runs, bushes, along the edge of wooded areas, 
and along streams. 

2. Wear trousers tightly fitted inside leggings, boots or socks, as ticks 
crawl upward. 

3. Remove ticks from clothing and body at least once a day. Ticks are apt 
to attach to the skin on the hairy portions of the body, or where their 
progress is stopped by constricting clothing such as the belt. They 
should be removed gently to avoid breaking off the mouth parts. This 
can be done with tweezers or with cotton saturated with iodine; they 
should not be crushed in the bare fingers. Paint the site of their attach¬ 
ment with iodine. Wash hands thoroughly after handling ticks, especially 
after removing engaged ticks from animals. 

Early removal of ticks is important as they must remain attached for 
some time before the infection can be transmitted. 

4. Remove brush and tall grass, and destroy rodents around camp site. 

5. Immunization.- Vaccine is prepared at the Rocky Mountain Laboratory, 

U. S. Public Health Service, Hamilton, Montana. It may be procured 
from this laboratory, or from the National Institute of Health, Bethesda, 
Maryland, or from State Health Officers. The vaccine may be given in 
two or three doses of 1 or 2 cc. each, one week apart. One or two stimu¬ 
lating doses should be given at the beginning of subsequent tick seasons. 
Immunity is not absolute, but is apparently sufficient to protect against 
death should the disease be acquired within a year subsequent to vaccin¬ 
ation. The vaccine is probably of no value after an infecting tick contact. 
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It is valueless in treatment. As a relatively small number of cases occur each 
year, general vaccination is not recommended. 


TAPANESE RIVER FEVER 
(“Tsutsugamushi fever”,“mite typhus”,“Kedani 
mite disease”,“exanthematous glandular fever”, 
“scrub typhus of Malaya”) 


Geographical distribution 

Japan, Formosa, Indo-China, Malaya, India and probably Korea, Sumatra, 
the Philippine Islands, and Australia (Queensland). 

Etiologic agent. - Rickettsia tsutsugamushi (svn. R. nipponica. R. orientals. R. 
akamushl) . 

Transmission 


The reservoir hosts are field mice. The infection is transmitted to man in 
Japan by the larval form of the kedani mite, Trombicula akamushi. and by other 
species of mites elsewhere. 

Recognition 

The bite is usually unnoticed until a few days before onset. The incubation 
period is about one week, and the symptoms are similar to those of typhus and of 
Rocky Mountain spotted fever. The fever lasts from two to three weeks. The rash 
appears on the second to seventh day, first on trunk and arms, then rapidly general 
ized. There is usually a local ulcer at the site of the infecting bite. The regional 
lymph nodes become enlarged and tender and later there may be a more general 
lymph node involvement. Leucopenia is usually present. 

Specific diagnosis 

Weil-Felix reaction (see epidemic typhus) positive with B. proteus strain 
OX-Kingsbury, but not with OX-19. 

Treatment 

Symptomatic, essentially the same as for typhus. 

Prevention 


1. Avoidance of known infected areas during summer and fall. Dust the 
body with equal parts of flowers of sulphur and talcum. Wear mite- 
proof clothing. Bathe in hot water and thoroughly scrub with soap imme 
diately after possible exposure and change clothing to prevent infection. 

2. Immunization--No vaccine against the disease has been developed. 
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“Q” FEVER 


Geographical distribution 

Recognized in human beings in Australia, Montana, and Washington, D. C. 
The Washington cases may have been laboratory infections. The disease may be 
occurring unrecognized in other regions. 

Etiologic agent. - Rickettsia burneti (syn. R. diaporich) . 

Transmission 

Australian cases associated with handling of stock animals. The bandicoot, 
a marsupial, is apparently a reservoir host. Transmission to man by a tick, Hema - 
phvsalis humerosa. is suggested. In Montana Dermacentor andersoni has been 
found naturally infected. 

Two types of the disease may exist, one transmitted by a tick, the other 
through the respiratory tract, possibly by dust containing the dried excreta of in¬ 
fected animals or arthropods. 

Recognition 

Incubation period in Australian cases suspected to be ten days to one month. 
Onset acute with chills, headache, fever, and prostration. No leucocytosis; no rash. 
Duration from a few days to three weeks. Fatality rate is low. 

Specific diagnosis 

None. Agglutinins are not produced for any of the strains of Proteus X 
so far examined. In the second week agglutinins and complement-fixing antibodies 
against R, burneti appear in the blood serum. 

Treatment 

Symptomatic. 

Prevention 

Not possible without further knowledge. 
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CHOLERA 


Geographical distribution 

The disease is endemic in Asia. Since ancient times many pandemics have 
originated in endemic centers in India, and have spread over both tropical and tem 
perate regions of the world. 

Etiologic agent.- Vibrio comma. 

Transmission 


Through the ingestion of food or drink contaminated with feces containing 
V. comma. 

Recognition 

Incubation usually 2-3 days. Onset sudden with profuse, painless “rice 
water” diarrhea and vomiting, shrinking of face and soft tissues due to loss of 
body fluids, muscular cramps, and severe prostration. 

There are mild ambulatory “cholerine” cases and the rapidly fatal 
“cholera sicca” when the patient dies before purging has begun. 

Specific diagnosis 

1. Hanging drop preparation of feces noting the rapid rotary scintillating 
movement of the V. comma. 

2. Fecal smears stained with carbol fuchsin, diluted 1 to 10, showing the 
comma forms with “fish in stream” appearance. 

3. Culture: Many methods available, all requiring skill and laboratory 
facilities. 

Treatment 

1. General — Keep the patient in bed and apply heat to the abdomen and 
extremities as long as required. Fluid administration is the most important 
feature of treatment, as indicated below. 

2. Diet — When the patient can tolerate food (absence of nausea), the diet 
should be low in residue and supplemented by vitamin B complex and ascorbic 
acid (daily dose 100 mg.). 

3. Oral medication — Sulfaguanidine, sulfadiazine,or sulfathiazole in the 
usual dosage (see bacillary dysentery). 
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4. Restoration of fluids — 


(a) Patients should be given hourly by mouth any of the following 
four fluids (as much as desired unless contraindicated by nausea): 

1. Water 

2. Lactate-Ringer’s (Hartmann’s solution*) 

3. 5% dextrose and 0.75% lactic acid in normal saline (one 
tbsp. sugar and 20 drops lactic acid per 100 cc. (3 oz.) 
saline), or 

4. A bouillon cube (which contains 2.4 grams salt) dissolved 
in'a cup of hot water and then cooled. 

(b) The following four fluids are recommended for parenteral use: 
normal saline, Ringer’s solution, 5% dextrose in normal saline, 
and (preferably) lactate-Ringer’s (Hartmann’s) solution*. These 
should be given intravenously or subcutaneously, and repeated 
every 6-8 hours if necessary. The patient’s blood pressure, his 
thirst, and his appearance (sunken eyeballs, hot, dry, and flaccid 
skin) are adequate guides to his need for parenteral fluid. Large 
amounts may be necessary. Moderately severe cases require 
2,000 cc. within the first hour, and extreme cases may require 
this to be repeated every 2-3 hours. Blood or plasma trans¬ 
fusions should follow fluid therapy, 3-6 hours after symptoms of 
dehydration have been relieved. 

The administration of too much fluid may cause water intoxication. 
viz., edema, and/or convulsions; the excess fluid can usually be 
eliminated by saltfree diet, reduction of fluid intake, sweating, 
catharsis, and elevation of serum proteins with plasma. If fluid 
therapy needs to be prolonged, 10-30 mg. thiamin hydrochloride 
daily should be given orally or parenterally; 5-10 cc. sterile 10% 
calcium gluconate intramuscularly or intravenously also may be 
necessary to prevent tetany. 

(c) Acidosis can be corrected by 1000-2000 cc^or more) intravenous 
or subcutaneous lactate-Ringer’s (Hartmann’s) solution*, repeated 


♦Lactate-Ringer’s (Hartmann’s) solution (Eli Lilly & Company or the Baxter Intra¬ 
venous Company) in ampules in concentrated form, which should be diluted 25 times 
with freshly distilled water, and sterilized by boiling or autoclaving if used intra¬ 
venously or subcutaneously; it may be diluted 25 times with tap water if used 
orally. 
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in 6-8 hours if necessary. Intravenous sodium bicarbonate-t also 
has been used but may cause alkalosis and tetany. (Important- - 
read footnote) 


Prevention 

1. General measures.—Sanitary measures similar to those employed for 
the prevention of other enteric infections should be instituted. Of special import¬ 
ance are: 

(a) Chlorination or boiling of water supply (cholera often waterborne). 

(b) Avoidance of uncooked salads, fresh fruit, and raw shellfish. 

(c) Anti-fly measures. 

(d) Detection and isolation of carriers. 

(e) Isolation of patients. The isolation technique submitted under bac¬ 
illary dysentery should be followed as far as it applies and when¬ 
ever practicable. 

2. Immunization.—An immunity of short duration, probably 4-6 months, 
may be produced by vaccination. The vaccine consists of a suspension 
of killed cholera organisms, 8,000 million per cubic centimeter. 

All personnel on active dirty in or traveling to areas where there is dan¬ 
ger of endemic or epidemic cholera, shall be immunized against that 
disease as soon as practicable. 

For procedure of obtaining vaccine and for method of vaccination see 
Bureau of Medicine Form Letter No. 27 of January 16, 1942, or modifi¬ 
cations thereof. 


t Intravenous sodium bicarbonate: 

Sodium chloride 5.75 grams 

Sodium bicarbonate 18.15 grams 

Distilled water 1000.00 cc. 

This solution should not be sterilized hv boiling or autoclaving as the temperatures 
reached during these procedures will change the bicarbonate to the caustic carbon¬ 
ate. The following technic may be employed: Dissolve the sodium chloride (5.75 
grams) in the distilled water (1000 cc.) and sterilize by boiling. Remove from the 
heater and at once add sodium bicarbonate (18.25 grams) which has been taken dir¬ 
ectly from the original container and weighed in a sterile vessel. The solution 
should be cooled to body temperature and used at once. This solution should be 
prepared and administered with great care and the patient observed carefully for 
signs of tetanv or other manifestations of alkalosis. Ordinarily this solution would 
only be used if lactate-Ringer’s (Hartmann’s) solution is unobtainable. 
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YELLOW FEVER 


Geographical distribution 

Yellow fever has occurred repeatedly in severe epidemic form in most of 
the countries of the Western Hemisphere and in Africa. Within recent years it 
has been shown to be endemic in extensive jungle areas (jungle yellow fever) in 
tropical South America (Bolivia, Brazil, Colombia, Ecuador, Paraguay, Peru, Vene¬ 
zuela, possibly in the Guianas and elsewhere) and in Africa. The transfer of the 
yellow fever virus from such jungle areas to rural or urban regions where Aedes 
aegypti breed and the inhabitants are susceptible to yellow fever, results in 
epidemics. 

Etiologic agent. - The virus of yellow fever. 

Transmission 

Within recent years it has been shown that there are important differences 
between the mechanisms of transmission of endemic (jungle) and epidemic (urban) 
yellow fever. 

1. Tungle yellow fever —Yellow fever transmitted by insects other than 
Aedes aegypti in tropical or subtropical forest environment. In man 
there may be scattered cases or extensive epidemics. The disease is 
maintained chiefly by susceptible forest animals. In Brazil Aedes 
scapularis. A. fluviatillis. A. leucocelaenus and Haemogogus capricorn - 
us have been incriminated as effective vectors, and the last two have 
been found naturally infected. Other species of Aedes and other genera 
native to North America, Europe, Africa and the Orient have also been 
proved to be efficient vectors in the laboratory. 

2. Urban yellow fever - The aegypti-transmitted classical disease of cities, 
large towns, and occasionally of rural areas. Where susceptible indi¬ 
viduals and Aedes aegypti are numerous the urban disease appears in 
epidemic form after the infection is introduced from areas of jungle 

or urban infection. Epidemics may result from the introduction of non- 
immune troops into places in which urban yellow fever is barely per¬ 
petuating itself unnoticed. Aedes aegypti is found in the tropics or sub¬ 
tropics, and temporarily elsewhere during a warm season if newly in¬ 
troduced. 

Recognition 

• Incubation period three to six days; sudden onset; high fever with short re¬ 
mission 3d-4th day followed by recrudescence; pulse rate at first rapid but 
begins to fall with a rising temperature (Faget’s sign); albuminuria, usually 
marked on third day; black vomit; skin and mucous membrane hemorrhages; 
jaundice of increasing intensity. Mortality: 15 — 30% among white persons. 
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Specific diagnosis 


Mouse protection test. Draw 30 cc. of blood early in the disease and again 
three weeks after onset. The sterile serum from both specimens should be sent 
to a laboratory equipped to make yellow fever protection tests. If the first fails 
to protect mice against yellow fever and the second protects, the disease was 
yellow fever. 

Treatment 

1. Specific--None. 

2. General 

(a) Place the patient in bed in a room screened with 18 mesh screen and 
use a bed net. 

(b) During the acute state of severe cases give only citrus fruit juices 
and alkaline water (e.g. 3,000 cc. tap water with 15 grams bicarbon 
ate of soda daily). In mild and moderate cases a light diet high in 
carbohydrates and low in fats is recommended. 

(c) If vomiting prevents feeding by mouth, give glucose 50 grams in 
1,000 cc. of physiological salt solution intravenously three times 
daily, accompanied by thiamin hydrochloride 2 milligrams, ascorbic 
acid 50 milligrams, and niacin 15 milligrams. The vitamins may be 
given separately by mouth or parenterally. If hemorrhagic manifes¬ 
tations of the disease are prominent, administration of vitamin K 
may be helpful. 

(d) When the patient is able to eat, he should receive a diet high in pro¬ 
teins and carbohydrates. Milk, eggs, and cheese are desirable. 

This diet should be supplemented daily with brewer’s yeast (10 grams) 
and sufficient fish liver oil to provide not less than 30,000 units of 
vitamin A. This regime should be continued until patient is convales¬ 
cent. 

(e) The patient’s activities should be resumed gradually and a long period 
of convalescence allowed. 

Prevention 

1. Immunization.- Vaccination is known to confer immunity of several 
years’ duration. Detailed instructions as to procurement of yellow 
fever vaccine and as to its administration are outlined in BuMed Form 
Letters. 

2. Precautions against the transfer of yellow fever from endemic to noQ ~ 
endemic areas . - Special care must be exercised to prevent the introduc¬ 
tion of yellow fever into non-endemic areas, through the transfer of 
infected mosquitoes and human beings. 
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In this regard, the elimination of mosquitoes in planes and the examination 
and observation of unvaccinated passengers for signs of infection are im¬ 
portant. (Ref: U.S.P.H.S. Foreign Quarantine Div. Circular, June 9, 1937, 
subject: “Measures to be observed to prevent introduction of yellow fever 
into the United States by aircraft” and Circular No. 71, Jan. 27, 1941, sub¬ 
ject: “Quarantine Inspection and Treatment of Aircraft of the Military 
Forces of the United States.”) 

3. General measures to be used in the face of an epidemic. 

(a) Isolate patient in room protected with 18-mesh screen for 4 days from 
onset of symptoms (period of communicability). 

(b) Disinsectize thoroughly the quarters in which infection may have 
occurred, using an approved spray for the purpose of killing all in¬ 
fected Aedes aegypti. 

(c) Isolate persons who have probably been exposed, in a room protected 
with 18-mesh screen for 10 days (maximum period of incubation) 
and inspect daily for onset of symptoms. 

(d) Vaccinate immediately against yellow fever all persons in the A. 
aeervpti Inf ected area who have not already received vaccine. 

(e) Arrange for daily inspection of entire military and civilian population 
in exposed area in order to discover any early cases of yellow fever, 
remembering that jaundice is seldom an early symptom, but that 
headache and fever are the commonest manifestations at onset. 

(f) Perform autopsy or viscerotomy on all cases dying of fever of ten 
days’ duration or less, both in military and surrounding civilian 
population, and examine tissue from liver for histological evidence of 
yellow fever. 

(g) Institute vigorous organized campaign for the complete suppression 
of A. aegypti breeding.- Aedes aegyptl is a domestic mosquito. It 
breeds mostly in clear water in artificial containers, such as rain 
barrels, roof gutters, tin cans, tire casings, flower vases, etc. The 
eggs are resistant to drying. The adults are found most frequently 
in human habitations. Its flight range is limited to a few hundred 
yards. Screen wire of U. S. standard mesh is required to exclude it. 

To suppress aegypti-breeding the entire camp or community should 
be districted so that every room of each building and all surrounding 
premises can be systematically inspected once a week by one 
trained inspector for each district. Inspectors should be armed with 
flash lights. Fuel oil should be applied to all containers found to har¬ 
bor aegypti larvae if they are not immediately eliminated or made 
permanently mosquito proof. The oil makes it necessary to scrub 
the container and remove the adhering eggs before refilling. Tho¬ 
rough check inspections by a supervisor are essential. Such measures 
are highly effective in quickly suppressing an epidemic or rendering 
the community non-infectible. 
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PLAGUE 


Geographical distribution 

1. Classical plague (a disease of domestic rats, transmissible to man) is 
endemic in India, Indo-China, the East Indies, Central China, Manchuria, 
and Mongolia. Less important foci of endemic infection exist in Africa, 
(Morocco, Egypt, Uganda, Angola, Madagascar, and the Belgian Congo) 
and in South America, (Brazil, Ecuador, Peru, and Argentina) and in 
the Azores. Sporadic cases have occurred in almost all the major sea¬ 
ports of the world including those of the United States. 

2. Svlvatlc Plague (a disease of wild rodents transmissible to man) is 
prevalent in South Africa, Argentina, and the Transbaikal regions of 
Central Siberia. It is also present in many of the western states of the 
United States (Washington, California, Oregon, Idaho, Nevada, Montana, 
Wyoming, Utah, Arizona, New Mexico, and North Dakota) and in some 
provinces of Canada. Plague infected rodents (but no clinical cases) 
have been reported from the territory of Hawaii. 

Etlologic agent - Pasteurella pestis. 

Transmission 

1. Classical plague occurs as an epizootic disease among d omestic rats, 
transmitted from rat to rat and to man by certain fleas (Xenopsvlla 
cheopis and others). Infection of man may occur by regurgitation of 
P, pestis into the wound when the flea bites, or by inoculation of the 
infective feces of the flea by scratching. Plague in humans exists 
largely because of the domestic habits of rats and its occurrence as an 
endemic or epidemic disease is largely conditioned by the density of 
the rat population. 

2. Sylvatic plague is flea-borne but occurs as an epizootic among wild 
rodents (ground squirrels, marmots, rabbits, etc.) which are not 
ordinarily closely associated with man. 

Sylvatic plague may be the source of sporadic human infections and 
may be introduced into the domestic rat population of cities following 
which an epidemic of plague may appear. 

3. In addition to flea-borne transmission, infection may result from hand¬ 
ling infected rodents, and by droplet infection in the pneumonic type of 
plague. 

4. It must be remembered that human cases of plague may disseminate the 
disease directly by expectoration, through feces and urine, and by dis¬ 
charge from bubos. 


- 38 - 



Recognition — There are three clinical types: 

1. Bubonic (most common type). Characterized by enlargement of lymph 
node (bubo) draining the area of flea bite; high fever (of continued or 
remittent type); marked conjunctivitis; great prostration developing 
rapidly. 

2. Septicemic (relatively rare). Characterized by similar symptoms, but 
without the localized bubo; generalized lymphatic involvement may be 
present; temperature may be low due to overwhelming nature of infec¬ 
tion; rapid course, invariably fatal. 

3. Pneumonic (rarest form). May develop in bubonic cases, or from hand¬ 
ling infected rodents, or from another pneumonic case. Fulminating 
course with fever; thin mucoid bloody sputum; physical signs in lungs 
slight compared to severe constitutional reaction; runs a short course 
and is almost invariably fatal. 

(Pesfcis minor. - Rare, mild types of bubonic plague, often ambulatory.) 

Specific diagnosis 

All infectious material must be handled with the greatest care. 

1. Smear of aspirated bubo contents or sputum stained with methylene 
blue shows short bacilli (Pasteurella pestis) with bipolar staining and 
swollen, vacuolated involution forms. 

2. Culture from bubo, blood, or sputum on nutrient agar or in broth shows 
characteristic Gram-negative organisms. 

3. Inoculation of mice, rats, or guinea pigs intraperitoneally or by skin 
scarification produces death in 24-72 hours, with characteristic lesions 
and organisms at autopsy. 

Note: All animals inoculated for plague diagnosis must be free of fleas 
and other ectoparasites prior to inoculation, and thereafter kept in in¬ 
sect proof cages in a separate room from other animals. All persons 
handling smears, cultures, cages or inoculated animals must wear gowns, 
rubber gloves and masks, and must observe the strictest aseptic tech¬ 
nique. 


Treatm 

1. General—Morphine and sponging as indicated for restlessness and 
delirium. Adequate fluids by mouth or parenterally to prevent dehydra' 

tion. 
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2. Specific —Sulfathiazole by mouth as follows: Initial dose 4.0 grams, 
subsequent doses 1.5 grams every four hours day and night until tem¬ 
perature has been normal for 7 days. In fulminating cases this drug 
may be used intravenously as follows: 

Initial dose, 5% solution in sterile distilled water r 0.06 gram per 
kilo given slowly by the intravenous route. Subsequent doses, 0.03 
gram per kilo in 5% solution every 6 hours. Change to oral dosage 
as soon as possible. 

Note: The use of sulfadiazine in man has not yet been reported 
Qune, 1942), but in mice it is more effective than sulfathiazole and 
less toxic. 

3. Surgical—Sot, wet applications to the bubo may hasten localization of 
the infection. Incision should be avoided or delayed until localization 
is complete in order to avoid blood stream infection. 


Prevention 


1. Strict isolation of patient and protection of attending personnel. 

(a) Patient in separate screened room, and only attendants allowed to 
enter. 

(b) Burn all waste articles contaminated by discharges. 

(c) In pneumonic, or suspected pneumonic cases, attendants must wear 
hoods with goggles or celluloid eye openings, coveralls or complete 
gown with trousers, and rubber gloves. 

(d) Sterilize all equipment in contact with patient by boiling or auto¬ 
claving . 

(e) Wash walls and floor of room and all furniture with 5% cresol com¬ 
pound after discharge of case, and allow room to air for 48 hours. 

(f) Handle bodies of persons dying of plague with strict antiseptic pre¬ 
cautions. 

2. Sanitary Measures. 

Ashore 


(a) Rat proof all buildings. 

(b) Carry out rat extermination program (trapping, poisoning, fumi¬ 
gation). Fumigation preferred, eliminates both rat and vector. 

(c) Search for and examine dead or dying rats and their ectopara¬ 
sites for the plague bacillus. Diagnosis of plague in rats is made 
by examination of smears, cultures, and animal inoculation from 
enlarged glands, spleen, and blood. “Plague in rats usually pre¬ 
cedes plague in humans.” 
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(d) In rural areas where sylvatic plague is or may be endemic: 

(1) Avoid contact with wild rodents. 

(2) For protection of camps control wild rodents by hunting, 
poisoning, and gassing and filling of burrows (consult 

U. S. Public Health Service for procedures). Constant 
vigilance must be exercised in and around camps to pre¬ 
vent harborages and access of rats and other wild rodents 
to food supplies, especial attention being given to the 
thorough collection and proper disposal of garbage. 

(e) If a bubonic case occurs, determine source of infection. If 
source is in a city or town, trap and examine rats from focus 

of infection outward until no more plague infection is found. Then 
trap and poison from periphery to center and follow at once with 
rat-proofing and destruction of rat harborages. • 

(f) If a pneumonic case occurs quarantine all contacts under guard, 
and take temperatures every 12 hours for 7 days. Also quarantine 
under military or police guard the area where the infection was 
acquired and where contacts may have occurred, prohibit entrance 
and exit of inhabitants, and make house-to-house inspection taking 
temperatures twice daily until 7 days after last case is discovered, 
and isolating all persons developing fever regardless of cause. 
Guards should be cautioned to avoid close contact with quaran¬ 
tined persons. Inspecting personnel should wear gowns, coveralls, 
caps, masks and rubber gloves. 

Afloat 

(a) Periodic inspection of ships for presence of rats; if found, take 
measures for rat extermination. 

(b) At ports where plague may exist take every precaution to prevent 
rats and fleas from getting aboard. For further instructions see 
Manual of the Medical Department, U. S. Navy, paragraph 2823. 

3. lanmunization. 

Vaccination confers partial protection for about two years. All naval 
personnel under serious threat of exposure to bubonic or pneumonic 
plague should therefore be immunized. A vaccine supplied by the Med¬ 
ical Department of the U. S. Army consists of a suspension of 2,000 
million killed plague bacilli per cubic centimeter. A similar vaccine 
may usually be obtained from the health authorities of countries where 
plague is endemic. 
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Initial vaccination consists of two subcutaneous injections with an 
interval of from 7—10 days between injections. The first dose con¬ 
sists of 0.5 cc. and the second dose of 1 cc. Additional 1 cc. doses 
may be administered whenever, in the opinion of the medical officer, 
a boost of the immunity is Indicated. 

££ LAPS I Na JEVE R 

Relapsing fever may be louse-borne or tick-borne. To emphasize the 
necessity of differentiating these two forms in order that appropriate preventive 
measures may be taken, they will be described separately. 

LOUSE-BORNE RELAPSING FEVER 

Geographical distribution 

Cosmopolitan distribution, apt to occur in epidemic form wherever lousi¬ 
ness prevails. Epidemics in the last 25 years have occurred in Eastern Europe, 
Northern Asia, India, China, Western Asia, North and Equatorial Africa. Lesser 
outbreaks in Peru, Central America, French Indo-China and Japan. Chief foci 
since 1934: Africa and Russia. 

Etioloeic agent.-Borrella recurrentis. 

Transmission 

From man to man by Pediculus humanus (head and body louse) and possibly 
by Phthirus pubis (crab louse). Crushing of louse by scratching liberates Borrelia 
which infect by entering body through abraded skin. As human travel leads to 
wide dissemination of vector, disease becomes widespread and epidemic in nature. 

Recognition 

Onset sudden with headache, pains, chills, fever 104° - 105° F., usually 
remaining high 4-6 days and then subsiding abruptly by crisis. Vomiting, splen¬ 
omegaly, leucocytosis, albuminuria. Asymptomatic afebrile period, 4-8 days, 
followed by relapse with similar but milder symptoms. Several relapses unless 
treated; mortality 2-50 per cent. 

Specific diagnosis 

Demonstration of Borrelia in the blood (present only during febrile periods) 
by darkfield examination, by Giemsa-stained thin or thick films, or by mouse 
inoculation which becomes positive in 24-48 hours. 

Treatment 

Inject 0.6 gram (10 grains) neoarsphenamine intravenously. One dose 
usually cures, but two or three doses may be necessary. This therapy is most 
effective at beginning of an attack or of a relapse; it is dangerous at the time of 
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crisis or just after it, since the patient may collapse. Occasional cases are re¬ 
sistant to this drug. Good nursing during the fever is important. (Mapharsen has 
been reported in a few cases with good results.) 

Prevention 

Apply measures for eradication of lice (see louse-borne typhus). No 
method of immunization has been developed. 


TICK-BORNE RELAPSING FEVER 


Geographical distribution 

Patchy distribution; does not tend to spread but to remain localized in 
areas corresponding to distribution of tick-vector; it is a “place” or “house” 
disease; foci in Africa, Asia, Europe, Canada, United States (Texas, Colorado, 
Oklahoma, Kansas, California), Central America, South America (Colombia, 
Venezuela). 

Etiologic agent 

Rnrrpllfl duttonl and many closely related or probably identical species 
studied and named in various parts of the world. 

I 

T raijsxqlss iQfl 

From lower animal reservoir hosts to man by soft ticks of the genus 
Ornithodorus. The reservoir hosts include many kinds of rodents, monkeys, 
possibly bats and other mammals. The ticks breed in native huts and in the 
burrows and nests of wild rodents; in the United States in the cabins and cottages 
of the Western Recreational Areas and in the caves of the Colorado River Valley. 
They invade human habitation where they have the feeding habits of bedbugs. 
Attachment to host for feeding is usually brief (12 to 15 minutes) but may continue 
for one hour. 

Recognition 

• Similar to the louse-borne type except 

1. Cerebro-spinal symptoms more common in some areas. 

2. Paroxysms more intense but of shorter duration, 2-4 days. 

3. Greater number of relapses, usually more than four. 

4. Mortality lower, average 5%. 

Specific diagnosis 

Same as for the louse-borne type. 
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Treatment 

Same as for the louse-borne type. Some workers report that tick-borne ty¬ 
phus in certain areas is more resistant to arsenicals than elsewhere. 

Prevention 

1. Avoid occupation of native huts, cabins, or houses in endemic areas. 

2. Avoid entrance into caves inhabited by rodents, bats, or ticks. 

3. Avoid soiling hands with blood of rodents in endemic areas. 

4. Sleeping quarters for military personnel should be so constructed as 
to discourage entrance or nesting of rodents beneath floors or in wall§ 
or the hiding of ticks in cracks in floors or walls. 

5. Cleanliness of barracks, tents, beds, etc., should be maintained, avoid¬ 
ing the accumulation of dust or debris. 

6. If relapsing fever occurs in military personnel, and apparently is 
acquired by tick-bite in barracks, make a careful search for ticks, and 
after thorough cleaning, spray walls, floors, beds, mattresses and 
other furniture with liquid insecticide. Sterilize bedding by heat. 

7. Instruct personnel to examine day and night clothing and bedding for 
ticks after possible exposure. 


LEPTOSPIROSES 

The most important leptospirosis is Weil’s Disease. Of less importance 
are the so-called Seven-Day Fever, the Marsh or Swamp Fever, and Leptospira 
canicola infections. 


WEIL’S DISEASE 

(Infectious jaundice, icterohemorrhagic fever) 

Geographical distribution 

Probably in all parts of the world wherever sanitary conditions permit 
contamination of water with urine of infected rats or mice. Most common in sum¬ 
mer and fall. 

Etiologlc agent. - Leptospira icterohemorrhagiae. 

Transmission 

Leptospirae are excreted in urine of rats and mice, which are not harmed. 
Dogs and possibly other lower animals may act as reservoirs. The leptospirae 
enter the human host via water, through skin or mucous membrane. They will sur¬ 
vive 22 days in water, and over three months in moist soil. Infection is most fre¬ 
quent in persons who have fallen into canals or polluted rivers, and in sewer work¬ 
ers, fish market workers, and miners. 
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Recognition 

Incubation 5-19 days. Onset abrupt with chills, fever, headache, and mus¬ 
cular pains. Conjunctival injection considered characteristic. Fever is irregular, 
falling by lysis after 3-4 days. Jaundice may appear as early as the second or 
third day in severe cases. It is absent in about half of the mild cases. The dis¬ 
ease may mimic yellow fever. Mortality usually 5-10 per cent; in Japan as high 
as 50 per cent. 

Specific diagnosis 

1. Demonstration of leptospirae directly in blood or urine. In blood from 
second to eighth day by darkfield, especially in the lowest portion of the plasma 
layer of centrifuged citrated blood. Organisms few and must be differentiated 
from fibrin filaments. In urine from eighth to twenty-fifth day or longer by dark- 
field. Organisms usually few. Urine must be fresh. 

2. Culture of blood or fresh urine on special media (see text-book). 

3. Guinea pig inoculation of either blood or urine; leptospirae seen in 
blood or peritoneal fluid in a few days and death of animal occurs with 
jaundice and typical liver lesions. At autopsy leptospirae found by 
darkfield in silver impregnated sections from liver and kidneys. 

4. Agglutination test, using leptospirae killed with 0.5 per cent formalin, 
positive any time after 6-7 days, titer rising steadily throughout con¬ 
valescence to high levels at 50th day. 


Treatment 

Symptomatic. Liver and kidneys especially are injured. Arsphenamine is 
useless (see yellow fever therapy). 

Prevention 

Exterminate rats. Protect food and water supply from rat contamination. 
Avoid swimming and contact with moist soil in endemic areas. 

LEPTOSPIROSES OF MINOR IMPORTANCE 

1- Seven-day Fever (“autumn fever”.“pseudo-dengue”): 

Caused by L. hebdomadis and present in limited areas of Japan, Malaya, and 
Java where certain field mice and voles form the animal reservoir. The disease 
may have a saddle-back temperature curve as in dengue. 

2. Marsh or Swamp Fever : 

Found in central Europe and Russia, and caused by a leptospira which is 
almost, if not identical, with L. icterohemorrhagiae. 
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3. Leptospira canicola Infections of dogs: 
May be transmitted to man. 


These diseases resemble mild infections with L. IcterohemorrhaMap; , 
diagnosis and treatment are the same. Prevention should be directed toward 
avoiding contact of skin with moist ground or swamps in endemic areas. 


b ak t.q uel lqsis 

(OROYA FEVER AND VERRUGA PERUANA) 

Ge o graphi. g a,! d lpt r ibMfclQP, 

Endemic areas are confined to hot narrow valleys at altitudes from 1,500 
to 9,000 feet in Peru, Ecuador, Colombia, and possibly northern Chile and western 
Bolivia. 

Etlologlc agent - Barto nella haem if or mis. 

Transmission 

The causative agent probably is transmitted by sandflies of the genus 
Phlebotomus, principally at night, from January to April. Native dogs with ver¬ 
ruga peruana may be an animal reservoir of infection. 

Recognition 

1. Early acute stage (oroya fever): 

(a) Incubation period about three weeks. 

(b) Insidious prodromal period with malaise and low fever. 

(c) Severe course with high, remittent, irregular fever; rapidly developing 
severe anemia; severe pain over long bones. 

(d) Death in 10 to 40 per cent of cases in second or third week. 

2. Delayed, chronic stage (verruga peruana): 

(a) Follows attack of oroja fever by 30 to 60 days. 

(b) Initially, severe rheumatic pains, generally with fever. 

(c) Development of miliary (lenticulate or nodular, often granulomatous) 
eruption on the face, trunk and extensor surface of extremities. Re¬ 
sembles yaws closely. Eruption may develop on all mucous surfaces 
and produce severe hemorrhages. 

(d) Nodules may become gangrenous or bleed profusely. 

(e) Mortality nil. 
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Specific diagnosis 

1. Oroya fever 

(a) Identification of B, hfloniifn-rml.q in stained blood films. 

(b) Blood culture (Batttsttni’s method). 

2. Verruga peruana 

(a) Clinical history. 

(b) Characteristic lesions. 


Treatment 

1. No specific treatment. 

2. Symptomatic and supportive measures Including iron for the anemia 
and multivitamin capsules. 

Prevention 

Stay out of endemic areas, especially at night. Phlebotomus can penetrate 
18 mesh screen. 


fflgUygNTHL A S B S 

(other than Filariases) 

HOOKWORM DISEASE 
(Including “creeping eruption”) 


Geographical distribution 

In the United States, hookworm infection occurs in the south from Virginia 
and Kentucky to eastern Texas. The infection is prevalent in the tropics wherever 
the climate is moist. The rural population of some counties in southern South 
Carolina, Georgia, Alabama, and Mississippi, and in northern Florida still show 
an incidence of 50 per cent or over. Naval recruits from the southern states in a 
recent stool survey showed 16 per cent incidence. 

BttPiQfrtc agent 

Necator amp-rlcanns is almost exclusively the hookworm of man in the 
"Western Hemisphere. Ancvlostoma duodenale and Necator are both prevalent in 
the Eastern Hemisphere. The dog hookworms, Ancvlostoma. hra7,illense and A. 
canirmm infect the skin of man in their larval stage, causing the disease known as 
“creeping eruption”. This infection is acquired usually by lying on sandy soil, 
beaches, etc., which have been contaminated by dog excreta. 
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Transmission 


The hookworms affecting man live in the small intestine and suck blood from 
the mucosa. Eggs are passed in the feces and hatch in the soil. Infective larvae 
develop in a few days, penetrate the skin of man and reach the intestine via the 
lungs, trachea, and esophagus. 

Recognition 

In well nourished adults 500 or more worms are likely to produce clinical 
symptoms. Earliest finding, - “ground itch”. Later, and varying with the intensity 
of Infection, the principal symptoms and findings, - lassitude, fatigue, weakness, 
edema, pallor, secondary anemia, and slight or moderate eosinophilia. 

Specific diagnosis 

Identification of the characteristic ova in the feces. The two hookworms af¬ 
fecting man cannot be differentiated by the morphology of the eggs. 

Treatment 

1. Give a light meal preferably free from fat, the night before. No pre- 
treatment purge is necessary unless constipation exists. Give drug in the morning 
on an empty stomach, and no alcohol for 24 hours before and after treatment. 

2. Specific drugs. 

(a) In the absence of Ascaris infection: 

Tetrachlorethylene: Adult dose 3 cc. in hard gelatin capsule. Two 
hours later a saline purge should be given. Fatal toxicity has never been reported, 
but dizziness and drowsiness have occasionally occurred. 

(b) In the presence of Ascaris infection: 

Hexylresorcinol crystoids (Caprokol): Adult dose 1 gram (15 
grains) on empty stomach in morning. Avoid all food for 4 hours after treatment 
(very Important) . Toxic symptoms—none except burning of mouth if crystoid is 
chewed. This treatment will usually remove all ascaris worms and about 50 per 
cent of hookworms. It should be followed after 3 days of treatment with tetra¬ 
chlorethylene to remove the remainder of the hookworms. 

3. Iron should be administered to all hookworm cases showing anemia. An 
effective preparation is ferrous sulphate (exsiccated) in capsules; adult dose 0.35 
gram (5 grains) 3 times a day after meals. 

4. Diet should be rich in iron and vitamins. In hookworm areas a poor diet 
usually contributes to the clinical symptoms. 
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5. Post-treatment stool examination should be made one week after treat¬ 
ment If eggs are found, treatment should be repeated until cure is 
obtained, 

6. Treatment of “ creeping eruption.” Use one of the following methods. 
Repeated applications may be necessary to obtain cure. 

(a) Saturate cotton with ethyl acetate; apply to area just beyond advanc¬ 
ing edge of skin lesion, and cover with adhesive tape for 24 hours. 

(b) Freeze with ethyl chloride spray or dry ice (for 1 minute) an area 
1 inch in width just beyond advancing edge of skin lesion. 

Prevention 

Provide for sanitary disposal of excreta, and protect the skin against con- 
"tact with materials contaminated with hookworm larvae. 


.ASCAKLASIS 


G eographical distribution 

Cosmopolitan; the most widely distributed helminth; occurs particularly 
in warm and moist climates, but also is found in colder climates. In the Navy a 
survey of 1,021 men revealed a general incidence of 0.5% ascariasis. In a group 
of men who had served in the Orient, 4.4% infections were found. 

£fc Lologic agent.- Ascaris lumbricoldes. 

■Tr ansmission 

From man to man. Adults live in small intestine. Eggs passed in feces, 
und—ergo development in soil and become Infective. New host is infected by in- 
^srting mature eggs of worm in food or drink. Larvae then hatch out of eggs in 
small intestine, burrow into gut wall and are carried in blood stream to heart and 
lungs. There they penetrate into*the alveoli and migrate by way of bronchi, 
trachea, and oesophagus to small gut where they become adults. 

Recognition 

Most common complaint is intermittent intestinal colic; occasionally loss 
of appetite, and insomnia. Rarely a bolus of worms causes intestinal obstruction. 
Migration of worms sometimes occurs: vomiting of adult worms; escape through 
nares; obstruction of bile duct, pancreatic duct, and appendix. Eosinophilia. 

SssslEte &agaosig 

By finding characteristic eggs in feces; occasionally adult worms are 
passed spontaneously. 
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Treatment 


Hexylresorcinol crystoids (Caprokol capsules) (see hookworm therapy). 

NOTE: Oil of chenopodium has been used for both ascaris and hookworm. 
This drug is very toxic and has caused death in a number of cases. Risk of an un¬ 
toward result can be eliminated If it is always given mixed with the purge of mag¬ 
nesium sulphate or castor oil. 

Preyta& pn 

1. It is important to recognize that in some Naval Stations ascariasis may 
occur in 90-100 per cent of the native population. A program of treatment of in¬ 
fected natives and one directed towards the proper disposal of feces should be 
carried out as far as practicable. All possible methods which might permit fecal 
contamination of food and drink consumed by naval personnel should be inquired 
into and control measures instituted. 

2. Periodic routine fecal examination of Navy men should be done and treat¬ 
ment instituted in infected individuals. 
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SCHISTOSOMIASIS 


There are three schistosomes (blood flukes) which cause serious diseases 

in man. 

1. Schistosoma haema tobium producing mainly genito-urinary symptoms. 

2. Schistosoma mansoni producing mainly intestinal symptoms. 

3. Schistoso ma laponicum producing mainly hepatic symptoms. 

SCHISTOSOMIASIS produce d by S. haematobium 
(Bilharziasis, endemic haematuria) 

Geographical distribution 

Especially prevalent in the Nile valley; also in other areas of Africa and in 
parts of Asia and Europe bordering on the Mediterranean. 

Transmission 

The adult worms live and lay their eggs in the veins around the bladder. 

The eggs escape in the urine, rarely in the feces. When deposited in fresh water, 
the egg hatches and the embryo (miracidium) enters a snail (genus Rnlinns r Phy - 
sopsis, and others). The snails may be found in fresh water with slightly alkaline 
reaction, us ually containing aquatic vegetation, and occasionally in brackish water. 
They may inhabit slow moving streams, irrigation ditches, limestone sinks, reser¬ 
voirs, and small pools after flooding of streams. The larvae (cercariae) which 
emerge from the infected snails enter the water and may infect man or animals 
by penetration of the skin. Thus the disease may be contracted while bathing, 
wading, working, or washing clothes in infected water, and possibly through the 
use of a polluted public water supply. 

BeSPCTittQQ 

1. Early: Papular dermatitis at site of penetration of the cercariae. 

2. Four to eight weeks after infection : Fever, giant urticaria, eosino- 
philia, hematuria. 

3. Late : Vesical ulcers and papillomata, urinary fistulae, splenomegaly, 
cirrhosis of liver. 

Specific diagnosis 

Presence of characteristic terminal-spined ova in urine, rarely in feces. 

Ireqtmeflt 


1. Fuadin (Neoantimosan, 6.3 per cent solution of a trivalent organic anti¬ 
mony compound) intramuscularly; 1.5 cc., 3.5 cc., and 5.0 cc. on suc¬ 
cessive days, then 5.0 cc. on alternate days to a total of ten doses. If 
toxic symptoms appear, reduce dosage. If eggs containing living embryos 
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are found after completion of treatment, repeat treatment after a rest of one week. 
Toxic symptoms - Vomiting, joint pains (rare). 

2. If a satisfactory response is not attained with three courses of fuadin, 
use potassium antimony tartrate f05P) f 2 per cent freshly prepared sol¬ 
ution intravenously on alternate days. Initial dose 2.5 cc. (0.05 gram); 
increase each subsequent dose by 1.25 cc. until 7.5 cc. are being given; 
continue until a total of 12 to 15 doses have been given. Administer 2 
to 3 hours after a light meal and have patient lie down for 1 hour after 
administration. If toxic symptoms appear, reduce dosage. 

Precaution— -Administer slowly into lumen of vein to avoid thrombosis. 
Drug causes necrosis if introduced into subcutaneous tissues. 

Toxic symptoms— Coughing immediately after administration (not im¬ 
portant); nausea, vomiting, dizziness, collapse. 

Contraindications to antimony preparations—Nephritis, jaundice or 
severe liver disease. 

3. Diet.— The diet should liberally supply all the essential nutrient sub¬ 
stances. If evidence of hepatic disease exists, the diet should be high 
in carbohydrates and low in protein. Milk, eggs, and cheese are per¬ 
missible. Its supplementation with vitamin A and vitamin B complex is 
advised. 

4. Criterion of Cure- Cessation of passage of eggs containing live embryos. 
If cure is not obtained repeat treatment after 1 month. 

Prmmntinn 

1. Prohibit entering or using unpurified fresh water in endemic areas. The 
apparent absence of snails from such water does not guarantee that the 
water does not contain cercariae. 

2. In case of accidental or necessary entrance into water suspected of con¬ 
taining cercariae, immediate and complete bathing with soap and pure 
water might prevent infection. 

3. If it is necessary to provide bathing facilities in a natural body of fresh 
water in an endemic area, a preliminary survey of the surrounding pop¬ 
ulation should be made to exclude the presence of schistosomiasis. 

Steep banks and wave action diminish the probability of the presence of 
snails. In an artificial pool fed from a possibly infected source, copper 
sulfate in a dilution of 1/200,000 will kill cercariae and snails. 
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SCHISTOS OMIASIS produced by S. mansoni 
(Intestinal Schistosomiasis) 


Geographical distribution 

In the Nile Valley and In many other parts of Africa, co-existing with 5* 
haematobium; also in South America (Brazil, Dutch Guiana, Venezuela) and West 
Indies (Puerto Rico, Vieques, the Lesser Antilles, including St. Lucia, Antigua, 

St. Kitts, Nevis, Montserrat, Martinique, Guadeloupe, and St. Martin). 

Transmission 

The adult worms live and lay their eggs in the veins around the colon and 
rectum. The eggs are discharged in the feces, rarely in the urine, some are 
carried to the liver. Otherwise, the life cycle closely resembles that of S. haema¬ 
tobium except that snail hosts belong to genera Planorbis or Australorbis. 

Recognition 

Same as in S. haematobium infections except that the colon and rectum, in¬ 
stead of the bladder, are the principal organs involved, and the late clinical find¬ 
ings are,— bloody stools, rectal polyps and fistulae, and prolapse of the rectum. 
Hepatic cirrhosis and splenomegaly are more pronounced than in haematobium in¬ 
fections. 

Specific diagnosis 

Presence of characteristic lateral-spined ova in feces, rarely in urine. 
Treatment and Prevention 

Essentially the same as for S. haematobium infection. 

SCHISTOSOMIASIS produced by S. iaponlcum 
(Oriental Schistosomiasis, Katayama 
disease) 


Geographical distribution 

Occurs only in the Far East. Common in China, particularly in the Yangtse 
Valley, also along China Coast from Shanghai to Canton, and in Yunnan Province. 
Less common in Japan, Formosa, and Philippines (Leyte and Samar Islands); pos¬ 
sibly in Celebes and Shan States of Burma. 

Transmission 

The adult worms live and lay their eggs in the veins around the small intes¬ 
tines. The eggs are discharged in the feces, many are carried to the liver. 
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Otherwise, the life cycle closely resembles that of s. haAmatoWnm except that the 
snail hosts belong to the genera Gncnmelaiila and Kata-rama 

Recognition. 

Same as in S. mansonl infections except that rectal and anal lesions are 
less common, while hepatic cirrhosis and splenomegaly are very common and the 
essential late symptoms. 

SpeCrUflCr diagnose 

Presence of characteristic spineless ova (rudimentary lateral spines some¬ 
times discernible) in feces, not in urine. 

Treatment and Prevention 

Essentially the same as S. haemafr ihlnm. 

TBYPANQSOMIAaS 

There is an African and an American trypanosomiasis. They are caused 
by different species of trypanosomes and differ widely in clinical and epidemiolo¬ 
gical features. 


AFRICAN TRYPANOSOMIASIS 
(Sleeping Sickness) 


Geographical distribution 

Endemic throughout most of tropical Africa, the boundaries roughly extend¬ 
ing from Senegal east to Bahr el Ghazal Province of the Southern Sudan, thence 
south through the lake country of East Africa into Portuguese East Africa and 
thence to Angola in the west. The gambian type occurs chiefly in the western areas 
and the rhodesian type in the east. 

Etiologic agent. - Trypanosoma gambiense and Trypanosoma rhodesiense. 
Transmission 

The trypanosomes are blood parasites of man and some wild and domestic 
animals which may serve as reservoir hosts, transmitted by species of tsetse 
flies of the genus Glosslna: T. gambiense especially by G. palpalis and G. tachin - 
oides and T. rhodesiense by G. morsitans. Under favorable conditions the fly be¬ 
comes infective in from 18 to 34 days after ingestion of infected blood. Man is in¬ 
fected by the introduction of trypanosomes through the bite of the infected tsetse 
fly. These flies bite only in daylight. Under epidemic conditions simple mechani¬ 
cal transmission by other biting flies and insects may occur. 
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Recognition 

Bite of an infected fly often produces more local reaction than that of an un¬ 
infected fly. After an incubation period usually varying from ten days to three 
weeks, irregular remittent fever, rapid pulse, deep hyperesthesia and asthenia 
appear, often accompanied by headache and neuralgic pains. Delirium and acute 
fever may occur early in T. rhodesiense infections. In white individuals a char¬ 
acteristic erythematous skin rash on the trunk or thighs is common. The indivi¬ 
dual lesions are round or oval patches, pinkish in color with a clear center. Prur¬ 
itus and dryness of the skin are common. The liver and spleen may be enlarged 
and the Wassermann reaction may be positive. Enlarged lymph glands, especially 
those of the posterior triangle of the neck are an important diagnostic sign. Glands 
are discrete, at first soft and elastic, later shrinking and becoming fibrotic. En¬ 
largement persists usually from the second to the sixth month of the disease. 

The cerebral stage (sleeping sickness) may be ushered in by tremor of 
tongue and fingers, headache, delusions, hysteria, mania and other signs of 
meningo-encephalitis and meningo-myelitis. Somnolence is the characteristic 
cerebral symptom. Late cases show marked wasting from starvation. 

Specific diagnosis 

1. Early diagnosis depends upon demonstration of trypanosomes in lymph 
nodes, blood or spinal fluid. Aspiration of fluid from lymph node by puncture with 
hypodermic needle and syringe is most likely to reveal trypanosomes. In fresh, un¬ 
stained slide-coverslip preparations the organisms are revealed by their active 
movement even if they are few in number. Check with smear stained with blood 
stain. 


2. Blood preparations are less useful but may show trypanosomes in fresh, 
slide-coverslip preparations, in thin stained smears, or better in thick smears pre¬ 
pared and stained as for malaria. Centrifuged citrated blood may reveal light in¬ 
fections. 

3. Spinal fluid should be examined in all early cases for increased cell 
count and glob ulin , and should be centrifuged for trypanosomes as evidence of 
cerebral involvement. 

Treatment 


1. Early cases of Gambian type. 

(a) Tryparsamide, dissolved in 10 cc. of distilled water (salt solution 
must not be used); 15 weekly intravenous injections. Individual 
dose 0.04 - 0.05 gram per kilo of body weight. Initial adult dose 
1.0 - 1;5 grams, subsequent doses 2.0 - 3.0 grams. Vigorous com¬ 
plete treatment is essential to avoid production of arsenic-fast 
strain. 
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Toxic effects: The danger of tryparsamide is optic atrophy. If photophobia, 
lacrimation, ocular pain or dimness of vision occur; reduce dose and lengthen inter¬ 
val to 10 days. If reduced dosage is not tolerated substitute the following drug: 

(b) Naphuride (Winthrop)—(Bayer 205,Antrypol) intravenously in 10 cc. of 
distilled water every 4 days for 4 to 6 doses. Initial adult dose 0.3 - 0.5 gram-, 
subsequent doses 1.0 gram. 

Toxic effects: Naphuride is a kidney irritant. Urine should be free from al¬ 
bumin before treatment and must be examined after each treatment and the drug 
discontinued if increasing albuminuria occurs. 

(c) Lumbar puncture should be performed before and after completion of 
therapy in every case, and every case should be kept under observation for at least 
two years. Centrifuged citrated blood should be examined at completion of therapy, 
monthly for the next three months and then every six months for at least two years. 

2. Early cases of Rhodesian type. 

Inasmuch as tryparsamide has been found relatively ineffective in this 
type, treatment should be begun immediately with naphuride, in the dosage given 
above. Lumbar puncture must also be performed as stated. 

3. Late cases. 

Tryparsamide is the only drug of value in the treatment of cases with in¬ 
volvement of the central nervous system. Dosage same as for early cases. The 
drug should not be given intrathecally. Initial dose should be half the standard dose 
because of dangers analogous to those in arsenical treatment of CNS syphilis. The 
spinal fluid affords a guide to efficacy of treatment. First course of treatment 
should be twenty weekly injections. Repeat course of treatment after interval of 
one to three months. The blood should be examined periodically as previously in¬ 
dicated. The spinal fluid should be examined before and after the second course of 
treatment and again six months and one year later. Late cases should be followed 
for at least three years. 

4. All cases should be handled in a special hospital or special hospital ser¬ 
vice, adequately screened. 

Prevention 


1. Control and examination of fixed personnel, especially natives, in vicinity 
of camps. Infected personnel should be held and adequately treated before being 
permitted to enter another area where tsetse flies are present. 

2. Camps should be located on high ground away from native villages, streams 
and forests. Buildings should be screened. Brush along streams near camps should 
be cleared for a distance of fifty yards from the water edge. Brush about camps 
should be cleared for a distance of 100 yards. Motor vehicles should be inspected 
for presence of tsetse flies. Fishing and hunting is dangerous in endemic areas. 
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3. Clothing. - The tsetse fly usually bites on the legs: high shoes with leg¬ 
gings or mosquito boots should be worn. “Shorts” should not be worn. 

4. Chemo-prophylaxis. - Naphuride may be used prophylactically to protect 
native workers, or troops that are to be stationed in hyperendemic areas for con¬ 
siderable periods. One injection (1.0 gram) seems to protect for 3 months. 

AMERI C AN T R YP A NOSOMIASIS 

(Chagas’ Disease) 

Geographical distribution 

The principal endemic areas are in Brazil. To a lesser extent, the disease 
is present in Argentina, Uruguay, Venezuela, Peru, Panama, San Salvador, Guate¬ 
mala, and Mexico. The infection has been found in wild rodents in California, and 
in reduviid bugs in California, Arizona, New Mexico, and Texas. No human canes 
have been recorded in the United States. 

Etlologic agent . Trypanosoma cruzi . 

Transmission 

From man to man, and from the animal reservoir (armadillo, opossum, 
and certain rodents) to man by several species of Trlatoma (“cone-nosed,” redu¬ 
vild bugs). These bugs habitually defecate when feeding and thus contaminate the 
bite with their feces which contain the infective forms of the trypanosomes. 

Recognition 

The acute stage, usually seen in children, is characterized by high fever, 
facial edema, adenitis, cardiac weakness, and high mortality. In the chronic 
stage, the principal symptoms are cardiac and due to the invasion of the myocar¬ 
dium by the leishmania form of the parasite. 

Specific diagnosis 

1. Demonstration of trypanosomes in the blood (rarely possible except in 
the acute febrile stage). 

2. Inoculation of 10 cc. of patient’s blood in guinea pigs or puppies; their 
blood will usually show the trypanosomes after about two weeks. 

3. Complement-fixation tests when reliable antigens are available. 

Treatment 

Symptomatic. No drugs of any value are known. 
grqVQhtiCfl 

1. Avoidance of adobe and thatched huts of natives where Triatoma common¬ 
ly hides. 

2. Prevent burrowing of armadillos under or close to houses. 

3. Use mosquito bar to protect from bites of Triatoma. 
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LEISHMANIASIS 


Leishmaniasis occurs in three clinical forms: 

“Kala-azar” (visceral leishmaniasis) 

“Oriental sore” (Old World cutaneous leishmaniasis) 
“Espundia” (American muco-cutaneous leishmaniasis) 


KALA-AZAR 
(visceral leishmaniasis) 


Geographical distribution 

The disease is widespread, and occurs in Mediterranean countries, south 
Russia, India, China, Manchuria, Abyssinia, Sudan, northern and eastern Brazil, 
Chaco region of Argentina, Paraguay-Brazil border (Matto Grosso), northern Bo¬ 
livia (Yungas). 

Etioloeic agent.- Leishmania donovani. 

T ransmission 

The available evidence suggests that the disease is transmitted by the 
bites of infected sandflies of the genus Phlebotomus and possibly through the in¬ 
gestion of food or drink contaminated with L. donovani. or by contact. Dogs or 
other lower animals are susceptible to infection. 

Recognition 

The principal symptoms are: 

1. An irregular, recurring fever over a period of weeks, sometimes 
having a double daily rise. 

2. Progressive enlargement of spleen, later of the liver. 

3. Anemia, leukopenia, emaciation. 

4. Dysentery or diarrhea. 

Specific diagnosis 

By demonstration of L. donovani either in smears or cultures of the peri¬ 
pheral blood or of material obtained by spleen, liver, or bone narrow puncture. 
(See textbooks for technique). 
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Treatment. 


1. The trivalent Compounds of antimony, such as fouadin (neoantimosan), 
are relatively ineffective in visceral leishmaniasis. A number of effective 
pentavalent antimony compounds have been developed, including neostam 
(stibamine glucoside), solustibosan (Bayer 561), and neostibosan (Bayer 693). 

The last named is least toxic, and its use in ampules containing 0.3 gram in 
10% solution is recommended. It is given intravenously, 15 doses on alternate 
days, the first dose 0.2 gram and subsequent doses 0.3 gram. 

2. Potassium antimony ta rtrate (PSP) 

A two percent, freshly prepared solution, intravenously, on alternate 
days. Initial dose 2.0 cc. (0.04 gram), and each succeeding dose increased by 
1.0 cc. until 5.0 cc. are being given. Continue until a total of 40 or more doses 
have been given. If toxic symptoms develop, reduce dose. 

Toxic symptoms of antimony drugs: Coughing, immediately after admi¬ 
nistration (not important); nausea, vomiting, dizziness, collapse. 

3. In the Egyptian Sudan and some adjacent areas leishmaniasis is resis¬ 
tant to treatment with antimony preparations. In these regions, and elsewhere 
if the response to neostibosan is poor, use stilbamidine isethionate (4:4’ diaml- 
dino stilbene isethionate) intravenously. The drug must be used in a freshly 
prepared solution i n 10 cc. of sterile distilled water without heating. The water 
must be neutral or very slightly acid (pH 6.8 - 7.2). Old solutions may cause 
severe late toxic effects on the liver, kidneys or pancreas, even after completion 
of a course of treatment. The dose is 1.0 milligram (0.001 gram) per kilogram 
of body weight (maximum adult dose 0.15 gram) every other day for 15 injections. 
Repeat this course of treatment only if cure is not obtained and after interval of 
ana month . Some cases show fall of blood pressure, syncope and fainting after 
first or second injection. This may be prevented or relieved by injection of a 
small dose of epinephrin. The administration of calcium and glucose during 
treatment may protect the liver from damage. 

4. Diet : 

The diet may contain whatever foods the patient can tolerate. It pro¬ 
bably is wise to supplement it with vitamin B complex and if it contains less than 
6 ounces of citrus fruit juice, ascorbic acid should be given in doses of 50 milli¬ 
grams per day. 

Prevention 

1. On the belief that sandflies are vectors of this disease, anti-sandfly 
measures should be used, such as elimination of breeding places, and use of 
repellents and insecticide sprays. 
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2. Avoid contact with infected areas whenever possible. 

3. In endemic areas avoid contacts with dogs. 

4. Segregate and treat effectively all cases of the malady. 


ORIENTAL SORE 

(Old World cutaneous leishmaniasis) 

Geographical distribution 

Apparently this disease does not occur in localities where kala-azar is 
present. It occurs in Mediterranean countries, central Asia, India, China (Hunan), 
many parts of Africa, and southern Russia. 

Etiologlc agent. Lelshmania tropica. 

Transmission 

As in the case of kala-azar, sandflies of the genus Phlebotomus are sus - 
pected as vectors. As the disease can be transferred by inoculation, the possi¬ 
bility of contact infection must also be considered. 

Reqog nl ttQfi 

The disease begins as small itching papule on exposed sites. It gradually 
extends and ulcerates. Lesions may be multiple, but there is no general dissemi¬ 
nation. 

Specific diagnosis 

The diagnosis depends on the demonstration of L. tropica in stained films 
or cultures of material aspirated from indurated zone surrounding the ulcer. 

Treatment 

Local treatment may be tried first, consisting of topical applications of 
dry ice or injection of 2 cc. of 1% solution of berberine sulfate into the edges of 
the sores. If these measures are not effective the trivalent (intramuscular 
fouadin) or pentavalent (intravenous neostibosan) compounds of antimony may be 
employed. 

Prevention 

Take the necessary precautions to avoid the transfer of infectious materials 
by insects or contact. 
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ESP U ND1 A 

(American mucocutaneous leishmaniasis) 

Geographical distribution 

Mexico, Central America, South America (Argentina, Bolivia, Brazil, Col¬ 
ombia, Equador, The Guianas, Paraguay, Peru, Venezuela). The disease is said 
to be common in forest regions among collectors of chicle gum and rubber. Has 
been encountered in American soldiers in Panama, causing chronic ulcerations in 
the skin. 

Etlologic agent.- T.eishmania brasillensis. 

Transmission 

The exact method is unknown, but it is suspected that sandflies of the genus 
Phlebotomus may act as vectors, and also that contact infections may occur. 

Recognition 

Commences as small papule, on arms or often on margins of ears; extends 
and may suppurate. Later, ulcers appear around margins of nose and mouth; these 
may extend and cause extensive destruction of tissue in naso-oral region. No gen¬ 
eral dissemination. If untreated, death may occur from sepsis and exhaustion. 

Specific dia gnosis 

The diagnosis depends on demonstration of L. brasiliensis in cultures or 
smears of material obtained by puncture of the edge of the initial ulcer or in 
material from nodules or ulcerations in the mucous membranes. 

Treatment 

The treatment of the initial lesion is the same as that outlined for oriental 
sore above. During the stage of mucous membrane involvement use the treatment 
recommended for kala-azar, particularly fouadin intramuscularly. 

r 

Prevention 

Use methods similar to those advocated above for the control of kala-azar 
and oriental sore. 
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THE FILAKLASES 


There are at least eight species of filariae that may infect man . Of these 
only two are of major importance: 

1. Wuchereria bancroftl producing the well-known filar lasts complicated 
by elephantiasis. 

2. Onchocerca volvulus producing onchocerciasis which is frequently com¬ 
plicated by blindness. 

A third filaria, the Loa loa producing loaiasis (Calabar swellings) is of some 
importance in the Congo River basin of Africa. 

FI LARIASIS due to W. bancroftl 
Geo graph i c al dis tr ibution 

This disease is indigenous in practically all tropical regions of the world. 

In the Western Hemisphere it is endemic in Central America, South America (Col¬ 
ombia, Venezuela, French, Dutch and British Guiana, Northern Brazil) and the 
West Indies. In the United States, there is a small endemic area near Charleston, 
South Carolina. 

Etiologlc agent.- Wuchereria bancroftl ( Filaria bancroftl) . 

Transmission 

The adult filariae live in the lymphatic vessels and there give birth to 
large numbers of microfilariae which migrate into the blood stream. A wide 
variety of mosquitoes serve as intermediate hosts, the more important ones are 
Culex auinauefasciatus in many parts of the world, Culex pioiens in China, and 
Aedes varlegatus in the Pacific Islands. In the mosquitoes, the microfilariae, dur¬ 
ing a period of about ten days, develop into infective larvae which migrate to the 
mouth parts, escape when the mosquito bites, and penetrating the skin start a 
new infection. 

Recognition 

In most cases there are no apparent clinical manifestations. When symp¬ 
toms develop, they are due not directly to the filariae but to the blockage of the 
lymphatic vessels by inflammation and fibrotic changes around the parasites. This 
obstruction results in elephantiasis, most commonly in scrotum, vulva, and legs, 
less frequently in arms and breasts. Some cases develop chyluria, chylous ascites, 
or chylous diarrhea. During the course of these chronic manifestations, acute 
episodes of acute lymphangitis and “elephantoid fever” occur at irregular intervals 
of weeks, months, or years. The onset of these is sudden with chills and fever and 
may lead to an erroneous diagnosis of malaria. 
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Specific diagnosis 

1. Identification of the microfilaria in blood smears taken at night: fresh 
slide-coverslip preparations are seldom practical, thick smears stained as for 
malaria are convenient and more reliable. The use of night blood is important on 
account of the characteristic periodicity of these microfilariae, the peak of their 
appearance in the peripheral blood being at about midnight. 

2. Concentration technic. The inconvenience of taking night blood may be 
avoided by the use of concentration methods. Use Knott’s technic: withdraw 1 cc. 
of blood from a vein and discharge into 10 cc. of 2% formalin solution in a 15 cc. 
conical tip centrifuge tube. Thoroughly mix and set aside to sediment for 12 to 24 
hours. Decant the supernatant fluid and with a capillary pipette containing a small 
amount of water remove the sediment and make an even, fairly thin smear on a 
glass slide. When dry stain with Loeffler’s methylene blue for two or more min¬ 
utes, rinse free of excess stain and when dry counter stain'for 1-2 minutes with 
1/3 per cent aqueous solution of eosin. Giemsa stain may also be used. In the 
formalized sediment the microfilariae lie stretched out and not in the graceful 
curves as in thin and thick blood smears. 

Treatment 

1. No specific treatment. 

2. Treatment for acute lymphangitis (usually caused by hemolytic strepto¬ 
cocci): Sulfadiazine by mouth, initial dose 4 grams, subsequent doses 

1 gram, every six hours day and night until the infection is under control. 

3. Surgical measures may be indicated for elephantiasis. 

Pceyegtloq 


1. Measures to prevent bites of mosquito vectors: screening, bed nets, 
repellents. 

2. Extensive anti-mosquito sanitary measures are usually not indicated 
on account of the infrequency with which naval personnel contract this infection. 


wmsis 

(Calabar swellings) 


Geographical distribution 

Tropical West Africa, particularly in the Congo River basin. 
Etlologic agent. - Loaloa. 
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Transmission 


Adults live in the subcut;, .eous tissue and here give birth to microfilariae 
which enter the blood stream. They have a diurnal periodicity with the peak of 
occurrence in the peripheral blood at about noon. The parasite is transmitted by 
blood sucking mango flies (Chrysops). They bite only during daylight hours, and 
preferably in the shade. 

. Recognition 

Usually no symptoms except when the adult worms in their migrations come 
close to the skin or enter the eye under the conjunctivae. Subcutaneous migratory 
swellings (Calabar swellings) up to the size of a hen’s egg may appear in various 
places. Their relation to the infection is not completely understood, probably al¬ 
lergic. 

Specific diagnosis 

1. The demonstration of microfilariae in the blood. The technic is the 
same as for W. bancroftl except that the blood is taken in daytime, preferably around 
noon. 

2. TJie adult filariae may sometimes be extracted from under the skin or 
conjunctivae and identified. 

Treatment 

No known drug is effective. Extraction of adult filariae from the skin or 
mucous membrane; see textbooks for technic. 

Prevention 

Protection from the bite of Chrysops fly. 

ONCgQ C EfiC IAglS 

Geographical distribution 

In the tropical belt of West Africa, particularly around the Congo River; in 
the Western Hemisphere: Pacific slope of Guatemala at alti.ades of 2,000 to 6,000 
feet and in southern Mexico (states of Chiapas, Oaxaca, Guerrero, and Yucatan). 

Etiologic agent. - Onchocerca volvulus fO.caecutiens. “the blinding filaria”). 

Transmission 

The adult filariae live in subcutaneous tumors. Here they give birth to large 
numbers of microfilariae which migrate to surrounding subcutaneous tissue. Var¬ 
ious species of black gnats (Simulium ■damnosum. S. metallicum. and others) 
serve as intermediate hosts. In the gnats the microfilariae develop into infective 
larvae which migrate to the mouth parts, escape when the gnat bites, penetrate the 
skin, and start a new infection. After from two months to a year, they appear as 
adults in subcutaneous tumors. 
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Bssagalttaa 


1. Formation of tender subcutaneous freely movable nodules, 6 to 30 mm. 
in diameter, located most frequently in occipital and temporo-frontal regions, 
less commonly on shoulders and trunk. 

2. In from 5-40% of the cases (chiefly those with the filarial tumors close 
to the eyes) migrations of microfilariae into the eyes produce keratitis, iritis, 
and conjunctivitis. In many of these cases there is Impairment of vision and not 
infrequently complete blindness. 

3. Lichenoid dermatitis with Intense itching occurs quite commonly. 
Sreciflc diagnoses 

1. By ide ntific ation of the microfilariae In fluid aspirated from the liquid 
center of the filarial tumors. 

2. By demonstration of the thread-like adults and/or the microfilariae in 
the excised tumors. 

3. By demonstration of microfilariae in biopsy specimen of the skin taken 
near a nodule and teased out in normal saline. The microfilariae will be motile 
and readily seen under the 16 mm. objective. 

Treatmerfl 

Early enucleation of filarial tumors and careful observation for the de¬ 
velopment of new ones. All nodules suspected of being filarial should be aspirated 
and the material obtained examined for the microfilariae. 

Prevention 

The transmitting gnats breed in running streams, the larvae and pupae 
being attached to rocks or .plants beneath the surface. No practical method of 
control has been discovered. The adults bite only during daylight. 

Some protection will be afforded by gnatproof clothing and veils, and by 
insect repellents. A smudge of smoke to keep the gnats away from an encamp¬ 
ment or out of buildings may be practical and effective. 
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LEPROSY 


Geographical distribution 

Fairly widespread in tropical and sub-tropical climates; present elsewhere, 
but rarely. Common in India, China, Japan, Indo-China, Thailand, the Philippines, 
and East Indies. Very common in Africa, especially in the central and southern 
areas. 

Etlologic agent.- Mycobacterium leprae (Hansen’s bacillus). 

Transmission 

By prolonged intimate contact, usually in childhood. Contagiousness in 
adults appears slight. 

Recognition 

Incubation usually 2-5 years. 

1. Early signs: 

(a) Solitary red (or multiple pale) skin lesions, usually anesthetic . 

(b) Areas showing only sensory disturbance. Loss of thermal sen¬ 
sation in these areas appears early and is very diagnostic. 

(c) Thickening of ear lobes and nasal alae. 

(d) Ulcers of nasal mucous membranes. 

(e) Loss of peripheral third of eyebrows. 

(f) Irregular fever, with evanescent erythematous patches, which 
later become thickened and permanently discolored. 

2. Late signs: 

(a) Nodular types: Leonine facies; erosions and ulcers of skin and 
mucous membranes with deep scarring, deformity, and loss of 
digits. 

(b) Neural types: Symmetrical red anesthetic skin patches; palpable 
thickening of nerve trunks; muscular palsies and contractures; 
the loss of thermal sense and then pain, with retained sense of 
touch, is very diagnostic. 


Specific diagnosis 

Finding typical “bundles ,, of acid-fast bacilli in smears of nasal scrapings; 
in smears from incision at periphery of skin lesions; or in case of fever, in the 
sediment of one volume of blood mixed with 10 volumes of 2% acetic acid. Stain 
with Ziehl-Neelsen technique, using 5-20% sulphuric acid for decolorizing. 
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Treatment 


A regime of personal and domestic hygiene, optimum nutrition, and freedom 
from physical and mental strain, Is recommended, as in the treatment of tubercu¬ 
losis. 

Prevention 

Segregation of lepers sufficient. Disinfection of discharges from lesions 
is indicated. 


TROPICAL TREPONEMATOSES 

This group includes three diseases, yaws, pinta, and bejel, which are 
caused by treponemata. 


YAWS 


Geographical distribution 

Common in most tropical regions especially in Africa and most of the Paci¬ 
fic Islands including the Philippines, and the Dutch East Indies, Malaya, Burma, 
Indo-China, Thailand, and Northern Australia, It is rare in India and China. In 
the Western Hemisphere it is found in the West Indies, Central America, and 
northern South America, 

Etlologic agent . - Treponema pertenue. 

Transmission 

By direct contact with infectious lesions of patients, and by non-biting flies 
which carry infective material to open skin lesions of non-immune persons. A 
disease usually acquired in childhood and adolescence. 


1. An initial granulomatous lesion (mother yaw) usually appears on 
exposed part of body. 

2. Generalized or secondary lesions appear in 2-8 weeks. These re¬ 
semble raspberries (frambesiform) or large warts, but smaller papules or scaly, 
ringworm-like lesions may appear. 

3. Later, disabling lesions consisting of hyperkeratoses with fissuring 
or ulceration of the plantar epithelium may develop. Gummatous lesions like 
those of syphilis may occur late in the course of the disease. Bone involvement 
is frequent in some endemic areas. Gangosa - partial destruction of the soft 
parts and bones of the roof of the mouth and the nose. 
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Specific diagnosis 

The initial and secondary lesions generally contain Treponema pertenue f 
identified by darkfield examination. The blood Wassermann and Kahn reactions 
usually become positive two or more weeks after appearance of the initial lesion. 

Treatment 

Yaws responds to the same therapy as early syphilis, but good results are 
usually obtained with much less treatment than in syphilis. 

The preferred arsenical is mapharsen. Adult dose for males is 0.06 gram, 
and for females 0.04 gram. Neoarsphenamine is also effective, 0.75 gram for adult 
males and 0.6 gram for adult females. The preferred bismuth preparation is the 
subsalicylate in oil, dose 0.2 gram. The dose for children should be estimated 
according to weight rather than age. 

Native patients will seldom return for sufficient treatments to render the 
blood Kahn permanently negative. Apparent clinical cure is about all that can be 
expected. Weekly injections of one of the arsenicals for four weeks, and bismuth 
subsalicylate intramuscularly given the same day, will result in symptomatic 
cure in most cases. 

Potassium iodide is a valuable aid in those cases that complain of pain in 
the bones and joints, years after the original yaws infection. It is given in the 
same manner and dosage as for syphilis, e.g., 15 grains (1 gram) in a glass of 
water 3 times daily, gradually increasing the dose up to 2 or 3 times the starting 
dose, or until relief is obtained. 

NOTE: There is definite evidence that one who has acquired an Immunity to 

yaws is also relatively immune to syphilis. For this reason, it may be well not 
to prolong treatment beyond that necessary for apparent clinical cure, and to 
treat relapses as they occur. 

Prevention and control. 

“Mass treatment” of all infectious cases of yaws. Healthy individuals 
should avoid contact with infectious cases, use soap and water liberally, and pro¬ 
tect open skin wounds from flies. 


PINTA 

(carate) 


Geographical distribution 

Mexico, Cuba, Central America, South America. 
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EMggl C - jg est 

Various fungi have been suspected but since 1938 a spirochete. Treponema 
caratpnm . morphologically identical with T. nalUdnm. has been accepted by some 
authorities as the causative agent. It may be found in tissue juice from skin 
lesions and lymph nodes. 

Transmission 

The disease occurs in damp, low-lying tropical regions, affects the dark 
races chiefly, and is rare in white. Occurs most often in young adults from' 

15 to 25. There is no proof of hereditary transmission. It is possibly trans¬ 
mitted by the bite of some blood sucking insect or other animal parasite (a spe¬ 
cies of fllmnUnm is suspected). 

Recognition 

The initial lesion appears at the site of the port of entry of infection as a 
minute papule which appears 7-10 days after inoculation. Later it spreads and be¬ 
comes a part of the disseminate manif estations and cannot be distinguished from 
them. Distribution of skin lesions is localized at the outset; later may be genera¬ 
lized. Eruption often symmetrical, and at times strikingly so. In extremely rare 
cases it is unila teral. Location is usually on the face and extremities; often over 
the bony prominences, such as knuckles and malleoli. It may affect any part of 
the skip except the scalp. The palms, soles, and genitals are rarely affected. 

Small patches may be on the mucous membranes. Color of skin lesions usually a 
shade of blue (slate colored or leaden). The bluish color may be diffuse or stippled. 
The blue pigmentation eventually disappears and partial depigmentation super¬ 
venes which may go on to complete absence of pigment - vitiligo. The course of 
the disease is extremely chronic. Hyperkeratosis of the soles, as in yaws, has 
been reported in certain regions. 


Demonstration of t. raratfium in material from typical lesions. (According 
to Leon y Blanco positive Wassermann reactions are not obtained prior to de¬ 
velopment of secondary lesions and only in the advanced cases with marked pig¬ 
mentation, do the positive tests approach 100 percent.) 

Treatment 

As for yaws. 

Prevention and control 

“Mass treatment” of infected individuals. Avoid contact with infective 
lesions and protect against bites of blood sucking insects. 
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Direct contact; possibly also by flies and other insect vectors, and by in¬ 
direct contact through unsanitary eating and drinking habits. The exact portal 
and mechanism of entry has not been determined. Usually acquired in childhood, 
seldom congenital; nonvenereal, and rural. 


Not difficult; patient usually gives diagnosis. Typical primary lesions such 
as are observed in yaws and venereal syphilis have not been seen in bejel. 

Early lesions mucocutaneous; late lesions - skin ulcers, periostitis of long bones, 
symmetrical depigmentations, hyperkeratoses, juxta-articular nodules, erosions 
of pharynx and nasal bones; cardiovascular and nervous systems apparently not 
affected. 


Darkfield examination of e-mdate from mucocutaneous lesions, in early 
and relapsed cases, positive for T. pallidum. Blood Wassermann and Kahn re¬ 
actions become positive within a few weeks of the onset, and usually remain so 
whether late lesions appear or the disease continues latent. 


Same as for yaws. 


Same as for yaws. 





ACUTE EFFECTS OF HEAT 

Exposure to high temperatures, particularly when associated with high humid¬ 
ity, may result in a variety of indefinite subjective symptoms. There is great in¬ 
dividual variation in response to heat; it has been noted further that individuals who 
have once suffered even a mild attack of heat exhaustion or sunstroke may remain 
susceptible for many years thereafter. In general, the clinical picture of heat effect 
usually falls into one of three patterns which, in the order of their seriousness, are 
called heat cramps, heat exhaustion, and heat stroke. 

Heat cramps 

1. Recognition. - Cramps in the voluntary muscles are frequently encountered 
in men whose occupation causes profuse sweating. Outdoor laborers in the tropics, 
or men in the engine-rooms of ships require salt supplementary to the diet to main¬ 
tain chloride balance. It is confirmatory of the experiments cited under acclimati¬ 
zation (page 72 >, that this need for salt and consequent cramps are especially ex¬ 
hibited by men newly assigned to the work and unaccustomed to the heat. 

2. Treatment. - Salt tablets or solution by mouth, and rest in a cooler place 
will relieve the patient of the cramps. 

Recent investigations suggest that a significant amount of the water-soluble 
vitamins, B and C, are lost in the sweat,and replacement of these as well as salt is 
indicated, both prophylactically and in the therapy of the acute effects of heat. 

Seat exhaustion 

1. Recognition. - This condition is characterized by prostration and concomi¬ 
tant circulatory disorders which are associated with little or no rise of body temper¬ 
ature. Symptoms, which usually develop rapidly. Include weakness, nausea, vertigo, 
and headache, with pallor, low blood pressure, dilated pupils, small weak rapid pulse, 
and moist, clammy skin. 

2. Treatment. - Most cases recover under rest alone; more severe cases may 
require hot tea or coffee, or parenteral stimulants, and normal saline solution. Note 
the similarity of heat exhaustion to surgical shock. 

Seat stroke 

1. Recognition. - This condition, also known as thermic fever, heat pyrexia or 
hyperpyrexia, sun stroke, and siriasis, is characterized by high fever and associated 
symptoms, such as headache, nausea, visual disturbances, loss of consciousness, 
elevation of temperature (to 109°F. in severe cases), contracted pupils, rapid full 
pulse, and hot dry skin. 

2. Treatment. - The object of treatment is to reduce body heat, induce sweat¬ 
ing, and control central nervous symptoms. Immersion in cold water, even ice water, 
may be used for a vigorous person, but cold sheet packs, sponges, and fanning are 
usually preferred by the patient if he is conscious. Cold colonic irrigations or 
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Instillations are also good. The unconscious patient should be given normal salin e 
with 5% glucose parenterally. The temperature, taken by rectum unless colonic 
medication is being given, must be followed closely, and Is a guide for discontinuing 
(or resuming) treatment. Discontinue refrigerant treatment as soon as tempera- 
time falls to 102° F. Resume treatment If It begins to creep up again. Continuation 
of vigorous treatment when the temperature falls below 102° F. sometimes leads to 
a precipitate fall of temperature, accompanied by vasomotor collapse and some¬ 
times death. 

Diffprftntial prognosis 

Correct and prompt recognition of the patient's condition is Imperative. The 
history and environmental circumstances, with the patient's temperature reading 
and appearance, will usually Indicate the proper therapy. But the diagnosis is not 
always easy; In addition to meningitis, cholera and other enteric fevers, pneumonia, 
uremia, and apoplexy must be thought of. Above all, the possibility of malaria must 
be remembered. An attack of pernicious malaria may simulate heat pyrexia, or 
vice versa; and the presence or even the absence of plasmodia In the blood smear 
does not in itself necessarily settle the point of diagnosis. Especially In malignant 
tertian, the failure at first to find parasites In the blood may mislead the unwary. 

Patients suffering from heat cramps recover promptly when water and electro¬ 
lyte balance are restored. Heat exhaustion does not carry any mortality except in 
elderly and debilitated patients, but may be the cause of a sensitiveness to heat 
which In some cases approaches a neurosis in character. Heat stroke is definitely 
the cause of death in a certain proportion of cases, though statistics vary widely. 
Death is most likely to occur when treatment has not been started promptly, when 
there is concomitant cardiac or renal disease, and when there is alcoholism or some 
pre-existing disability. 


ACCLIM AT IZATION 

Individuals going from temperate to tropical zones acquire a “tolerance" to 
heat known as acclimatization. This adaptation to new environmental conditions be¬ 
comes a matter of urgency among troops suddenly transferred from their native 
climate and landed on a tropical shore where they have to fight under conditions of 
great physical stress. Recent experiments with men doing continuous heavy work, 
under conditions of heat and humidity simulating a tropical environment, have shown 
that the process of adjustment may be made in advance of arrival in the tropics by 
using a suitable program of exposures to heat. 

It was found that men who are already in good condition for work in a cool 
climate can be reasonably well prepared for work in the tropics by one week of 
training in the heat, and well prepared by three or more weeks. About 80 per cent 
of the improvement noted is found to have occurred in the first 7 days of training. 

Before acclimatization, the subjects would be completely exhausted in 1-1/2 
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hours, ■with extremely high body temperatures and rapid pulse rates. After acclima¬ 
tization, they were able to perform the same tasks for 4-1/2 hours without undue 
effort and with only moderate elevation of temperatures and pulse rates. 

The human body under physical stress, generates heat which must be dissi¬ 
pated either by radiation or by the cooling effect of the evaporation of sweat. If 
the temperature of the environment is higher than the body (as it often is in the 
tropics), no radiation from the body can take place - in fact, heat is being absorbed. 
The body therefore must rely upon sweating as its cooling device. These experi¬ 
ments show that the rate of water loss by sweating can be increased an average of 
23 per cent by appropriate acclimatizing exercises, with reduction of salt concen¬ 
tration in the sweat to one half its previous value. This last point is of great physio¬ 
logical value, Inasmuch as loss of salt from the body leads to some of the important 
symptoms of heat exhaustion. 

It has been found further that a state of artificially produced acclimatization 
is well retained by the body for 2 or 3 weeks after the exposures to heat are dis¬ 
continued, but tends to drop rapidly thereafter. 

The following practical suggestions emerge from the foregoing scientific ex¬ 
periments: 

1. If time is available and the season is suitable, troops destined for service 
in the tropics should undertake a month of vigorous work in summer heat, just be¬ 
fore sailing. 

2. If time is short and the season is unfavorable, equally good results can be 
secured by having the men do hard work 1-1/2 to 2 hours daily for 3 or 4 weeks in 
a building with controllable temperature and humidity, as follows: 

Simulating average tropical climate - Temperature 90° F., humidity 70%. 

simulating average desert climate - Temperature 104° F., humidity 25%. 
Merely having the men work for 1-1/2 to 2 hours daily for 7 days in an artificially 
heated buildiqg will produce good results; or having them march for 7 days at 4 
miles per hour on the level, or 3-1/2 miles per hour on a 5% grade, long enough to 
raise body temperature and pulse rate, and promote free sweating. If such daily 
exercises are found to be too exhausting, a rest day may be interpolated after the 
2nd and 4th work days. 

3. Since most well acclimatized men tend to retain their condition for at 
least 3 weeks after stopping work, it is recommended that men during transit to a 
tropical combat area be given enough vigorous exercises each day to induce free 
sweating. 


4. Since sweating depends on skin area, and since skin area per unit of bulk 
is greater in medium and thin individuals, there is theoretical objection to the stocky 
and large build for tropical work involving great physical stress. 
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